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Dual  Band  Radios  from  (COM! 

Double  your  operating  pleasure  with  Icom's  new  dual 
band  IC-3210  mobile  and  IC-32AT  handheld  FM  trans- 
ceivers. Each  unit  incorporates  a  wealth  of  special 
features  and  options  designed  to  move  you  into  the  fore- 
front of  today's  expanded  2-meter  and  440MHz  activity* 
Icom  dual  banders:  the  FM  enthusiasts  dream  rigs! 

Wideband  Coverage.    Both  the  IC  3210  and 

IC-32AT  receive  138  to  174MHz  including  all  NOAA 

weather  channels,  transmit  140  to  150MHz  including 
MARS/CAP,  and  operate  440  to  450MHz.  Total 
coverage  of  today's  hottest  FM  action! 

Full  Duplex  Operation.    Simultaneously  transmit 
on  one  band  while  receiving  on  the  other  for  incom- 
parable dual  band  autopatching! 

20  Memories.     Store  any  combination  of  standard  or 
odd  repeater  offsets  and  subaudible  tones. 

Powerful!  The  IC-3210  delivers  25  watts  output  on 
both  bands.  The  IC-32AT  is  five  watts  output  on  both 
bands.  Selectable  low  power  for  local  use  on  both  units. 

Programmable  Band  and  Memory  Scanning. 

Includes  easy  lockout  and  recall  of  various  memories. 
Exceptional  flexibility! 


O 


Priority  Watch.  Monitor  any  channel  for  calls 
while  continuing  operation  on  another  frequency. 

Optional  Beeper.  Monitors  for  calls  wit  h  your 
subaudible  tone,  then  gives  alerting  beeps. 


Double  Your  Bands  with  Icom  s  dual  band 
IC-32AT  handheld  and  IC-3210  mobile,  and  double 
your  operati  ng  pleasure  on  2-meters  and  440MHz . 


Repeater  Input  Monitor  Button.    Opens  the 

squelch  and  checks  Tx  offset  simultaneously. 


ICOM 

First  in  Communications 

COM  America  Inc.  2380-1  t8h  Au*  N.E,  Bellevue.  WA  96004  Cuttomer  Soviet  Hotline  (206)  454-7619 
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THE  ALL  NEW  PRIVATE  PATCH  IV  BY  CSI  HAS  MORE 
COMMUNICATIONS  POWER  THAN  EVER  BEFORE 


NEW!* 


Initiate  phone  calls  from  your  HT  or  mobile 

Receive  incoming  phone  calls 

Telephone  initiated  control . ,  ■ 

^   Operate  your  base  station  with  complete  control  from  any  telephone 
^   Change  frequencies  from  the  controlling  telephone 
^   Selectively  call  mobiles  using  regenerated  DTMF  from  any  telephone 
^   Eavesdrop  the  channel  from  any  telephone 
^   Use  as  a  wire  remote  using  ordinary  dial  up  lines  and  a 
speaker  phone  as  a  control  head. 


DIAL  ACCESS  REMOTE/lNTEflCONNECT 


DTMF        COS        CON 


DISC 


Private  Patch  EZI 


Smcani  i 


p  Owl  « 


The  new  telephone  initiated  control 
capabilities  are  awesome.  Imagine 
having  full  use  and  full  control  of 
your  base  station  radio  operating 
straight  simplex  or  through  any  re* 
peater  from  any  telephone!  From 
your  desk  at  the  office,  from  a  pay 
phone,  from  a  hotel  room,  etc.  You 
can  even  change  the  operating 
channel  from  the  touch  pad! 

Our  digital  VOX  processor  flips  your 

conversation  back  and  forth  fully 
automatically.  There  are  no  buttons 
to  press  as  in  phone  remote 
devices.  And  you  are  in  full  control 
100%  of  the  time! 

The  new  digital  dialtone  detector 
will  automatically  disconnect  Pri- 
vate Patch  IV  if  you  forget  to  send  # 
(to  remotely  disconnect)  before 
hanging  up.  This  powerful  feature 
will  prevent  embarassing  lock-ups. 

The  importance  of  telephone  in- 
itiated control  for  emergency  or 
disaster  communications  cannot  be 
overstated;  Private  Patch  IV  gives 
you  full  use  of  the  radio  system  from 
any  telephone.  And  of  course  you 
have  full  use  of  the  telephone 
system  from  any  mobile  or  HT! 

To  get  the  complete  story  on  the 
powerful  new  Private  Patch  IV  con- 
tact your  dealer  or  CSI  to  receive 
your  free  four  page  brochure. 

Private  Patch  IV  will  be  your  most 
important  investment  in  commun- 
ications. 


^  =  NEW  FEATURE 


*> 


** 
** 


*/#  or  multi-digit  connect/discon- 
nect 
Fully  regenerated  tone  dialing 

Pulse  dialing 

Toll  protection 

Secret  toll  override  code 

Busy  signal  disconnect 

Dialtone  disconnect 

CW  identification 

Activity  timer 

Timeout  timer 

Telephone  initiated  control 

Regenerated  DTMF  selective  calling 

Ringout 

Ringout  or  Auto  Answer  on  1-8  rings 
Busy  channel  ringout  inhibit 
Status  messages 

Internally  squelched  audio 
MOV  lightning  protection 
Front  panel  status  led's 
Separate  CW  ID  level  control 

24  dip  switches  make  all  features 
user  programmable/selectable. 


Connects  to  MIC  and  ext 
speaker  jack  on  any  radio.  Or 
connect  internally  if  desired. 

Can  be  connected  to  any  HT. 

(Even  those  with  a  two  wire  inter- 
face.) 

Can  be  operated  simplex, 
through  a  repeater  from  a  base 
station  or  connected  directly  to 
a  repeater  for  semi-duplex  opera- 
tion. 

20  minutes  typical  connect  time 

Made  in  U.S.A. 


OPTIONS 

1.  Vz  second  electronic  voice  delay 

2.  FCC  registered  coupler 

3.  CW  ID  chip 


Connect  Systems  Inc, 

23731  Madison  St. 

Torrance  CA  90505 

Phone:(213)373-6803 


AMATEUR  ELECTRON IC  SUPPLY 

Milwaukee  Wl,  Wickhffe  OH. 
Orlando  FL,  Oearwater  FL, 
Las  Vegas  NV 

BARRY  ELECTRONICS  CORP. 
Now  York  NY 

EGE,  Inc. 
Wood  bridge  VA 

ERJCKSON  COMMUNICATIONS 
Cnrcago  \L 

HAM  RADIO  OUTLET 
Anaheim  CA.  Burimgame  CA 
Oakland  CA.  Phoenix  AZ 
San  Diego  CA,  Van  Nuys  CAr 
Atlanta  GA 


HENRY  RADIO 
Los  Angeles  CA 

INTERNATIONAL  RADIO  SYSTEMS 
Miami  FL 

JUNS  ELECTRONICS 
Culvef  City  CA 

MADISON  ELECTRONICS  SUPPLY 
Housion  TX 

MIAMI  RADIO  CENTER  CORP, 
Miami  FL 

MIKES  ELECTRONICS 
Ft.  Lauderdale,  Miami  FL 

NAG  DISTRIBUTING  CORP. 
Miami  FL 


OMNI  ELECTRONICS 
Laredo  TX 

PACE  ENGINEERING 
Tucson  AZ 

THE  HAM  STATION 
Evansvilfe  IN 

WESTCOM 

San  Marcos  CA 

CANADA: 

CARTEL  ELECTRONIC 
DISTRIBUTORS 
Surrey  B.C. 

COM- WEST  RADIO  SYSTEMS.  LTD. 
Vancouver  B.C. 
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Food  for  thought. 

Our  new  Universal  Tone  Encoder  lends  Lis  versatility 
to  all  tastes.  The  menu  includes  all  CTCSS,  as  well 
as  Burst  Tones,  Touch  Tones,  and  Test  Tones.  No 
counter  or  test  equipment  required  to  set  frequency - 
just  dial  it  in.  White  traveling  use  it  on  vour  Amateur 
transceiver  to  access  tone  operated  systems,  or  in 
your  service  van  to  check  out  your  customers'  re- 
peaters; also,  as  a  piece  of  test  equipment  to  modulate 
your  Service  Monitor  or  signal  generator.  It  can  even 
operate  off  an  internal  nine  volt  battery,  and  is  available 
for  one  day  delivery,  hacked  hy  our  one  year  warranty. 


•  All  tones  in  Group  A  and  Group  B  are  included. 

•  Output  level  flat  to  within  l.5db  over  entire  range  selected 

•  Separate  level  adjust  pots  and  output  connections  for  each 
tone  Group. 

•  Immune  to  RF 

•  Powered  by  6*30 vdc,  unregulated  at  8  ma. 

•  Lou  impedance,  low  distortion,  adjustable  sine  wave 
output,  5v  peak-to-peak 

•  Instant  start-up, 

•  Off  position  for  no  tone  output. 

•  Reverse  polarity  protection  built-in. 


Group  A 


67.0  XZ 

9L5ZZ 

1I8.8  2B 

156.7  5A 

71.9  X  A 

94  8ZA 

123  0  32 

162  2  5B 

74  4  WA 

97.4  ZB 

127 J  3A 

167  9  6Z 

77.0  XB 

100.0  12 

131.8  3B 

173  8  6A 

79.7  SP 

103.5  1A 

136.5  42 

I79.9  6B 

82.5  YZ 

107  2  IB 

141.  3  4A 

I86  2  7Z 

85.4  YA 

110  9  22 

146  2  48 

192  8  7A 

88.5  YB 

114  8  2  A 

151.4  52 

203.5  Ml 

•  Frequency  accuracy.  ±  .  1  Hz  maximum  -  40°C  to  +  85*C 

•  Frequencies  to  250  Hz  available  on  special  order 

•  Continuous  rone 

Group  B 


TEST-TONES: 

TOUCH-TONES: 

BURST  TONES 

600 

697     1209 

1600     1850     2150     2400 

1000 

770     1336 

1650     1900     2200     2450 

1500 

852     1477 

POO     1950     2250     2500 

2175 

941     1633 

1750     2000     2300     2550 

2805 

1800     2100     2350 

•  Frequency  accuracy,  ±  1  Hz  maximum  -  40°C  to  +  85°C 

•  Tone  length  approximately  300  ms,  May  be  lengthened, 
shortened  or  eliminated  by  changing  value  of  resistor 

Model  TE-64  $79.95 


COMMUNICATIONS  SPECIALISTS 

426  Wesl  Tafi  Avenue.  Orange.  California  92667 
(800)  854^0547/  California:  (714)  998-3021 
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MFJ  3  KW  Roller  Inductor  Tuner 

.  . .  lets  you  get  your  SWR  down  to  absolute  minimum  -  something  a 
tapped  inductor  tuner  just  can't  do  .  .  . 

.  .  ,  plus  you  get  apeak  reading  Cross-Needle  SWR/Wattmeter,  6-position 
antenna  switch,  balun  for  balanced  lines  and  1,8-30  MHz  coverage. ,.$239. 95 


MFJs  innovative  new  Differential-T 
Tunertm  uses  a  differentia  J  capacitor  that 
makes  tuning  foolproof  and  easier  than 
ever.  It  ends  constant  re-tuning  with 
broadband  coverage  and  gives  you 
minimum  SWR  at  only  one  setting. 

The  new  MFJ-986  Is  a  rugged  no- 
compromise  3  KW  PEP  Roller  Inductor 
antenna  tuner  that  covers  L8-30  MHz 
continuously,  including  MARS  and  all  the 
WARC  bands.  The  roller  Inductor  lets 
you  tune  your  SWR  down  to  the 
absolute  minimum  -  something  a 
tapped  inductor  tuner  just  can't  do. 

A  3*digit  turns  counter  plus  a  spinner 
knob  gives  you  precise  inductance 
control  --  so  you  can  quickly  return  to 
your  favorite  frequency. 

Yon  get  a  lighted  Cross- Needle  meter 
that  not  only  gives  you  SWR.  forward 
and  reflected  power  at  a  glance  --  but  aiso 
gives  you  a  peak-reading  function!  A 
new  directional  coupler  gives  you  even 
more  accurate  readings  over  a  wider 
frequency  range. 

You  get  a  6- position  ceramic  antenna 
switch  that  lets  you  select  two  coax  lines 
and/or  random  wires  (direct  or  through 
tuner),  balanced  line  and  external 
dummy  load. 

A  new  current  balun  for  balanced 
lines  minimizes  feed  line  radiation  that 
causes  field  pattern  distortion,  TV!  and 
RF  in  your  shack.   Ceramic  feedthru 
insulators  for  balanced  lines  withstand 
high  voltages  and  temperatures. 

New  Antenna  Tuner  Technology 

MFJ  brings  you  three  Innovations  in 

antenna  tuner  technology:  a  new 
Dtfferenttai-T*m  circuit  simplifies  tuning; 
a  new  directional  coupler  gives  you  more 
accurate  SWR,  forward  and  reflected 
power  readings;  and  a  new  current  balun 
reduces  feedline  radiation. 

Differential  T  Tunertm: 
A  New  Twist  on  a  Proven  Technology 

By  replacing  the  two  variable 
capacitors  with  a  single  differential 
capacitor  you  get  a  wide  range 
T  network  tuner  with  only  two 
controls  «  the  differential  capacitor  and 
a  roller  inductor. 

That's  how  you  get  the  new  MFJ 
Differential -T  Tunerim  that  makes  tuning 
easier  than  ever,  gives  you  minimum 
SWR  at  only  one  setting  and  has  a 
broadband  response  that  ends  constant 
re*tuning.  You'll  spend  your  time  QSOing 


instead  of  fooling  with  your  tuner. 

The  compact  10 V*  x  4Ya  x  15  inch 
cabinet  has  plenty  of  room  to  mount  the 
silver-plated  roller  Inductor  away  from 
metal  surfaces  for  maximum  Q  -  you  get 
high  efficiency  and  more  power  into  your 
antenna. 

The  wide  spaced  air  gap  differential 
transmitting  capacitor  lets  you  run  a  full 
3  KW  PEP  -  no  worries  about  arcing, 

A  New  Directional  Coupler: 
Accurate  SWR  and  Power  Reading 

MFJ'b  Cross-Needle  SWR/Wattmeter 
gives  you  more  accurate  SWR  and  power 
readings  over  a  wider  frequency  range 
with  no  frequency  sensitive  adjustments. 

That's  because  MFJ's  new  directional 
coupler  gives  you  up  to  an  order  of 
magnitude  higher  directivity  and 
coupling  factor  than  conventional  circuits 
.  .  .  plus  it  gives  you  a  flat  frequency 
response  that  requires  no  frequency 
compensation. 

The  cross-needle  meter  lets  you  read 
forward7rc  flee  ted  power  in  2  ranges; 
200/50  and  2000/500  watts.  The  meter 
lamp  is  front- panel  switched  and  requires 
12  volts. 

A  switch  lets  you  select  peak  or 
average  power  readings. 

A  New  Current  Balun: 
Reduces  Feedllne  Radiation 

Nearly  ail  commercially  built  tuners 
use  a  "voltage"  balun.  The  "voltage" 
balun  forces  the  voltages  to  be  equal  on 
the  two  antenna  halves.  It  minimizes 
unbalanced  currents  only  if  the  antenna 
is  perfectly  balanced  -not  the  case  with 
practical  antennas. 

The  MFJ-986  uses  a  true  current 
balun  to  force  equal  currents  intu  the 
two  antenna  halves  -  even  if  your 
antenna  is  not  perfectly  balanced  -  so 
you  get  minimum  unbalanced  currents. 

The  current  balun  gives  superior 
balance  over  the  *' voltage"  balun. 

Minimum  unbalanced  current  reduces 
field  pattern  distortion  -  which 
concentrates  your  power  for  a  stronger 


MFJ-986 

$23995 


signal  -  plus  it  reduces  TV!  and  RF  in 
your  shack  caused  by  feedline  radiation. 

The  MFJ-986  Differentiai-T  Tunerim; 
Get  absolute  minimum  SWR 

Get  the  tuner  that  incorporates  the 

latest  innovations  by  the  world's  leader 
in  antenna  tuner  technology* 

See  your  dealer  today  for  the  new 
MFJ  986  Differentiai-T1"1  3  KW  Roller 
Inductor  Tuner,  Include  $10 
shipping/handling  if  ordering  direct* 


WHY  CHOOSE  AN  MFJ  TUNER? 

Hard-earned  Reputation:  There's 
just  no  shortcut.  MFJ  is  a  name  you  can 
trust  "  more  hams  trust  MFJ  tuners 
throughout  the  world  than  all  other 
tuners  combined. 

Proven  Reliability:  MFJ  has  made 
more  tuners  for  more  years  than 
anyone  else  **  with  MFJ  tuners  you  get  a 
highly -developed  product  with  proven 
reliability. 

First-rate  Performance-  MFJ  tuners 
have  earned  their  reputation  for  being 
able  to  match  just  about  anything  -- 
anywhere. 

One  full  year  unconditional 
guarantee:  That  means  we  will  repair 
or  replace  your  tuner  (at  our  option)  no 
matter  what  for  a  full  year. 

Continuing  Service:  MFJ  Customer 
Service  Technicians  are  available  to  help 
you  keep  your  MFJ  tuner  performing 
flawlessly  -  no  matter  how  long  you 
have  it  -  just  call  60 1-323-5869. 

Your  very  best  value:  MFJ  tuners 
give  you  the  most  for  your  money.  Not 
only  do  you  get  a  proven  tuner  at  the 
lowest  cost  -  you  also  get  a  one  year 
unconditional  guarantee  and  continuing 
service.  That's  how  MFJ  became  the 
world's  leading  tuner  manufacturer  -  by 
giving  you  your  very  best  value. 

Choose  your  MFJ  tuner  with 
confidence!  You're  getting  proven 
performance  and  reliability  from  the 
most  trusted  name  in  antenna  tuners* 
Don't  settle  for  less. 

Call  or  write  for  a.  free  full -line  MFJ 
catalog  with  all  10  of  our  tuners  and 
tons  of  ham  radio  accessories! 


MFJ 


FOR  YOUR  NEAREST  DEALER 
or  to  order  call  toll  free 

800-647-1800 

One  Year  Unconditional  Guarantee 
mCLKlTig  quality  OjjOTdLCLulB  circle  24  on  reader  service  card 


MFJ  ENTERPRISES,  INC. 

Box  494,  Miss.  State,  MS  39762 
601-323-5869  Telex:  53-4590  MFJSTKV 


Number  1  on  your  Feedback  card 


Welcome,  Newcomers! 


What  is  HF? 

"So,  how  far  can  you  talk  on  that  thing— 
Russia?!" 

This  is  a  typical  skeptical  question  non- 
hams  ask  as  they  tour  the  shack P  nodding 
their  head  toward  the  radio  equipment.  Usual- 
ly, I  sit  down,  warm  yp  the  rig.  and  within  ten 
minutes  prove  to  them  that  it  is.  indeed,  possi- 
ble to  speak  with  Soviets,  Japanese,  Aus- 
tralians. .  with  people  in  any  part  of  the 
world"  Often  enough,  their  doubt  turns  to  awe. 
Direct  communication  with  someone  any- 
where on  Earth  is  one  of  amateur  radio's  clas- 
sic lures! 

Consistent  direct  worldwide  communica- 
tion occurs  only  on  the  amateur  radio  bands 
located  in  the  High  Frequency  (HF)  portion  of 
the  radio  frequency  spectrum.  Why  only 
there,  and  not  at  higher  or  lower  bands? 

Look  Upward 

It  helps  to  first  know  something  about  the 
ionosphere.  This  is  a  wide,  electrically 
charged  atmospheric  layer  located  35-200 
miles  above  the  Earth's  surface.  It  exists  be- 
cause solar  energy  from  space  bombards  the 
upper  atmosphere,  separating  atoms  into  ions 
and  free  electrons.  As  this  energy  continues 
through  the  atmosphere  toward  Earth f  ioniz- 
ing as  it  goes,  it  grows  weaker  Negligible 
ionization  fakes  place  below  35  miles  above 
the  Earth. 

How  does  this  affect  radio  waves? — it 
bends  them!  As  the  wave  passes  from  an  area 
of  fesser  ionization  to  one  of  greater  ioniza- 
tion, its  angle  to  the  division  line  is  less  going 
away  from  it  than  what  it  is  going  into  ft.  If  a 
wave  approaches  that  division  line  at  a  shal- 
low enough  angle,  the  wave  departing  the  divi- 
sion line  will  travel  parallel  to  that  line.  If  the 
approach  angle  is  shallower  still  h  the  "depar- 
ture" wave  will  turn  back  into  the  original 
medium  (i.e.,  Ihe  lower  atmosphere).  You  can 
easily  imagine  this  last  scenario  for  a  radio 
wave  from  Earth  entering  the  ionosphere, 
since  it's  constantly  passing  into  areas  of 
higher  ionization. 

A  wave  refracted  in  the  last  case  travels 
back  to  Earth,  The  Earth  reflects  it  back  to- 
ward the  ionosphere.  Waves  that  travel  in  this 
vertical  zig-zag  pattern  between  ionosphere 
and  Earth  are  called  sky  waves  or  skip 
waves.  The  signals  your  radio  picks  up  from 
distant  short  wave  and  AM  stations  at  night 
are  carried  on  sky  waves. 

Radio  waves  higher  than  a  certain  frequen- 
cy, however,  pierce  the  atmosphere  and  con- 
tinue out  into  the  vast  unknown.  This  happens 
because  they  have  too  much  energy  and  too 
narrow  a  wavelength  for  the  ionosphere  to 
contain  them.  That  "certain  frequency/ 
called  the  Maximum  Usable  Frequency 
(MUF),  vanes  with  how  densely  ionized  the 
ionosphere  is.  The  more  this  layer  is  bombard- 
ed with  solar  energy,  the  more  ionized  it  be- 
comes, and  the  higher  an  MUF  it  allows.  The 


MUF,  however,  generally  doesn't  go  above  30 
MHz— the  top  end  of  the  HF  subspectrum. 

A  number  of  factors  determine  the  minimum 
frequency  for  effective  skip-wave  communica- 
tions. The  two  main  factors  are  ionospheric 
absorption  and  atmospheric  noise.  As  you  go 
down  the  spectrum  in  frequency  from  the  HF 
subspectrum,  the  lower  layers  of  the  iono- 
sphere increasingly  absorb  radio  waves,  and 
there  is  a  higher  level  of  "natural"  noise— ran- 
dom radio  waves  generated  by  thunderstorms 
and  other  sources  of  atmospheric  static  dis- 
charge. 

Why  September? 

The  fall  is  the  best  time  for  sky  wave  propa- 
gation across  the  entire  HF  subspectrum, 
The  upper  layers  of  the  ionosphere  are  still 


ionized  enough  to  allow  high  MUFs,  which 
keeps  the  higher  frequency  HF  bands  open. 
At  the  same  time,  however,  the  lower  frequen- 
cy HF  bands  are  usable  because  the  active 
weather  has  subsided,  reducing  the  atmo- 
spheric noise  level,  and  the  lower  ionospheric 
layers  are  not  so  prominent,  which  leads  to 
less  attenuation  of  these  waves.  This  time  of 
year,  it's  sometimes  even  possible  to  hear  DX 
activity  on  160  meters,  amateur  radio's  only 
Medium  Frequency  (MF)  band,  During  this 
time  also,  you  often  hear  sky-wave  activity  on 
the  10-meter  band.  This  is  especially  signifi- 
cant for  newcomers  to  the  hobby:  1 0  meters  is 
the  one  HF  band  on  which  the  Novice—ama- 
teur radio's  entry-level  licensee — has  voice 
privileges  IE3 

...deNSlB 


GLOSSARY 


Attenuate—Lessen,  reduce  in  power. 

Band — A  group  of  frequencies  in  the  radio  frequency  spectrum.  The  spectrum  contains 
many  subspectra,  which  in  turn  contain  many  bands. 

DX— Long  Distance,  Distances  considered  DX  varies  with  the  band.  Distances  over 
300-400  miles  away  are  considered  DX  for  1 60  meters.  Worldwide  communications  on 
160  meters  is  infrequent,  but  does  occur. 

Ham— Jargon  for  amateur  radio  operator. 

High  Frequency  (HF)— A  subspectrum  of  the  radio  frequency  spectrum  ranging  from  a 
frequency  of  3  Megahertz  (3  million  cycles/second)  to  30  Megahertz  {30  million  cycles/ 
second). 

Ionosphere — A  layer  in  the  upper  atmosphere,  ranging  35-200  miles  above  the  Earth's 
surface.  So  called  because  molecules  at  that  level  are  ionized  (i.e.,  they  lose  electrons) 
by  solar  rays  passing  through  them. 

Medium  Frequency  (MF)— A  subspectrum  of  the  radio  frequency  spectrum  ranging  from 
300  kilohertz  (300.000  cycfes/second)  to  3  Megahertz  (3  million  cycles/second).  The 
AM  broadcast  band  ts  a  Medium  Frequency  band. 

Open— Active 

Propagation — The  transfer  of  energy  through  a  medium,  such  as  the  atmosphere  or 
space. 

Radio  Frequency  Spectrum— The  portion  of  the  electromagnetic  wave  spectrum  that 
covers  waves  whose  wavelengths  range  from  30  kilometers  to  1  millimeter,  The 
corresponding  frequencies  are  10.000  cycles/second  (10  kH2)  to  3000  billion  cycles/ 
second  (3000  GHz). 

Rig— Jargon  for  a  transmit/receive  radio,  also  known  as  a  transceiver. 

Shack — Jargon  for  radio  room. 

Sky  Wave— A  radio  wave  that  travels  up  to,  and  is  then  refracted  back  to  Earth  by,  Ihe 
ionosphere.  A  single  sky  skip  wave— one  that  is  refracted  just  once  by  the  iono- 
sphere—can  travel  up  to  several  thousand  miles.  They  are  mainly  responsible  for 
worldwide  radio  communications. 

Voice— This  refers  to  the  modulation  of  the  radio  wave  by  signals  produced  by  the  human 
voice.  This  is  normally  done  by  speaking  into  a  microphone.  Novice  class  hams  are 
allowed  to  operate  only  CW  (Morse  code)  on  the  other  HF  bands, 

10-meter  band— Amateur  radio's  highest  frequency  HF  band.  It  ranges  from  28  Mega- 
hertz {28  million  cycles/second)  to  29.7  Megahertz  (29.7  million  cycles/second). 
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Ne  ver  sa  y  die 


by  Wayne  Green 


Right  As  RAIN 

A  contretemps  erupted  at 
Dayton.  The  Radio  Amateur  In- 
formation Network  people  were 
astounded  and  amazed  to  find 
themselves  being  attacked  by  the 
League,  I  chuckled  as  I  reached 
for  their  coats. 

For  years,  the  League  has 
broadcast  its  news  bulletins  over 
the  Official  Broadcast  Station 
(OSS).  Despite  the  FCC  regula* 
tions  prohibiting  broadcasting — 
via  W1AW  with  paid  operators— 
and  despite  the  FCC  regulations 
against  paid  operators  for  ama- 
teur radio  stations,  the  League  is 
suddenly  concerned  over  the 
broadcasting  by  RAIN. 

The  League  sent  Mendelsohn, 
the  Hudson  Division  Director  to 
do  the  dirty  deed  at  the  RAIN  ses- 
sion at  Dayton.  Steve  called  the 
kettle  black  in  front  of  the  crowd, 
just  about  destroying  the  meeting 
tor  RAIN. 

HmmrTL  wondered  those  not 
too  gifted  with  acumen,  what  ARE 
the  FCC  rules  about  broadcast- 
ing? Golly,  gee,  the  rules  do  say 
that  broadcasting  is  prohibited. 
The  RAIN  people  went  into  logic 


fibrillations  while  Mendelsohn, 
displaying  his  most  benevolent 
sneer,  snickered  inwardly  at  how 
heTd  snookered  them,  wiping  the 
blood  from  his  verbal  snee, 

Arguing  about  the  FCC  rules  is 
as  productive  as  arguing  alx>ut 
Bush's  platform— with  solid  an- 
swers as  elusive.  Sure,  broad- 
casting is  prohibited.  Its  illegal. 
But  it  also  isn't  defined.  In  that 
respect,  the  League  hasn't  been 
flat  out  breaking  the  rules  all  these 
years — only  in  spirit.  Not  like  the 
paid-operator  rule,  which  the  FCC 
has  known  about  from  day  one 
and  blind-eyed.  Tsk,  another 
scandal.  Ho  hum. 

The  RAIN  crowd — and  it's  get- 
ting  to  be  a  large  crowd  these 
days— has  broadcast  "bulletins" 
on  3975,  14275  and  28475  at 
1300.  1700,  2100,  0000  and 
0400Z  daily .  They  encourage  their 
large  network  of  stations  to  tape 
these  broadcasts  and  repeat  them 
on  other  bands,  via  repeaters  and 
soon. 

With  relays  all  over  the  world- 
New  Zealand,  Australia,  Japan, 
South  America,  Central  America, 
Europe,  and  the  Middle  East. 
there  is  an  understanding  of  why 
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the  League  might  be  beginning  to 
panic.  In  case  your  knowledge  of 
ham  history  is  vague,  the  League 
has  maintained  its  position  as  the 
only  representative  of  amateur  ra- 
dio in  America  by  ruthlessly  killing 
off  every  upstart.  Hey,  that's  the 
American  way.  right?  That's  the 
way  our  corporations  do  it— the 
way  one  of  our  largest  industries, 
organized  crime,  does  it— the  way 
politicians  do  It.  You  can't  ask  for 
a  more  accepted  and  pragmatic 
approach  to  survival, 

RAIN  has  thousands  of  listen- 
ers who  tune  in  to  their  broadcasts 
every  day.  Indeed,  I  suspect  that 
the  only  thing  preventing  the  lis- 
tening audience  from  becoming 
two  or  three  times  its  size  is  the 
inability  of  so  many  amateurs  to 
translate  GMT  (Z)  into  local  time 
. .  .so  they're  never  sure  exactly 
when  to  listen. 

Km  exaggerating,  right?  There 
goes  Wayne  again.  Well,  let 
me  lay  it  out  for  you  where  it 
hurts — many  hams  can't  tell  time. 
I've  DXed  from  dozens  of  coun- 
tries and  then  come  back  to 
stacks  of  QSL  cards,  When  I  try  to 
square  the  cards  with  my  log 
sheets  i  go  bananas.  An  amazing 
percentage  of  the  DXers— the 
hams  you'd  think  by  now  would 
have  some  inkling  as  to  what  time 
they've  made  a  contact— even 
what  day— get  it  wrong*  I  have  to 
go  through  my  logs,  first  checking 
plus  Or  minus  ten  minutes  or  so  to 
make  up  for  the  old  Timex  watch- 
es being  used.  Then  I  have  to 
check  plus  or  minus  one  to  three 
hours— or  translate  from  Central 
Daylight  Time  to  GMT— for  those 
who  don't  know  just  what  the  GMT 
time  is.  If  I  still  can't  find  it,  I  try  a 
day  or  two  eilher  way  to  make  up 
for  their  using  a  calendar  from 
some  other  year. 

Messages  of  interest  to  ama- 
teurs are  permitted  to  be  broad- 
cast by  the  FCC.  It  doesn't  say 

Continued  on  page  52 
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...  pacesetter  in  Amateur  Radio 


TS-940S 


Competition  class 
HF  transceiver 

TS-9405— the  standard  of 
performance  by  which  all 
other  transceivers  are  judged. 
Pushing  the  state-of-the-art 
in  HF  transceiver  design  and 
construction,  no  one  has  been 
able  to  match  the  TS-940S  in 
performance,  value  and  reli- 
ability. The  product  reviews 
glow  with  superlatives,  and 
the  field-proven  performance 
shows  that  the  TS-940S  is 
The  Number  One  Rated  HF 
Transceiver!" 

•  100D,b  duty  cycle  transmitter. 
Kenwood  specifies  transmit  duty 
cycle  time.  The  TS-94QS  is  guar- 
anteed to  operate  at  full  power 
output  for  periods  exceeding 
one  hour.  (14.250  MHztCW  110 
watts,)  Perfect  for  RTTY,  SSTV, 
and  other  long-duration  modes. 

•  First  with  a  full  one-year 
limited  warranty, 

•  Extremely  stable  phase  lock- 
ed loop  (PLL)  VFO  Reference 
frequency  accuracy  rs  measured 
in  parts  per  million t 
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Interfering 


AF  signal  spectrum 

AF  tune  operation 

•  **e  AF  TUNE  function  reduces 
mTerlBTtog  signals  and  white  noise 

•  This  function  should  gnly  be  used 
during  operation  in  iheCW  mode 
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Inttrfefingsfgnei 
Notch  U  Iter  (CW) 


Interfering  signal  is  in  tha  coni«r 
of  th»  desired  signal 


1)  CW  Variable  Bandwidth  Tuning.  Vary  the  3)  SSB  Slope  Tuning.  Operating  in  the  LSBand 
pasahanrj  width  i;untinuously  in  trie  CW,  FSK.  USB  modes,  this  front  panel  control  allows 
and  AM  modes,  without  affecting  ihe  center  independenlcontinuousfyvariableadjust- 
frequency  This  ellectivefy  minimizes  QRM  mentoHhehighorfowfrequencyslopesofthe 
from  nearby  SSB  and  CW  signals  IF  passband  The  LCD  sub  display  illustrates 

2)  AFTune.Enabled  with  the  push  ofa  button,  the  filtering  position. 

this  CW  interference  lighter  inserts  a  tun-  4)  IF  Notch  Filter.  The  tunable  notch  filter 

able,  three  pale  active  filter  between  the  SSB/  sharply  attenuates  interfering  signals  by  as 

CW  demodulator  and  the  audio  amplifier  Our-  much  as  4  0  dB  As  shown  here,  the  interfering 

mg  CW  QSOs(  this  control  can  be  used  to  signal  is  reduced,  white  the  desired  signal 

reduce  interfering  signals  and  noise,  and  remains  unaffected  The  notch  filter  works  In 

peaks  audio  frequency  response  for  optimum  all  modes  except  FM. 
CW  performance 


•  Complete  all  band,  all  mode 
transceiver  with  general 
coverage  receiver.  Receiver 
covers  150  kHz- 30  MHz.  All 
modes  built-in:  AM.  FM.CW,  FSK. 
LSB.  USB. 

•  Superb,  human  engineered 
front  panel  layout  for  the 
DX-minded  or  contesting 
ham.  Large  fluorescent  tube 
main  display  with  dimmer;  direct 
keyboard  input  of  frequency: 
flywheel  type  main  tuning  knob 
with  optical  encoder  mechanism 
all  combine  to  make  the  TS-940S 
a  joy  to  operate. 

■  One-touch  frequency  check 
(T-F  SET)  during  spirt 
operations, 

•  Unique  LCD  sub  display  indi- 
cates VFO,  graphic  indication 
of  VBT  and  SSB  Slope  tuning, 
and  time, 

■  Simple  one  step  mode  chang- 
ing with  CW  announcement. 

•  Other  vital  operating  func- 
tions. Selectable  semi  or  full 
break-in  CW  (GSK),  RIT/XITtall 
mode  squelch,  RF  attenuator,  fitter 
select  switch,  selectable  AGC. 
CW  variable  pitch  control,  speech 
processor,  and  RF  power  output 
control,  programmable  band 
scan  or  40  channel  memory  scan. 


Optional  accessories: 

•  AT-940  full  range  (160-10m)  automatic 
antenna  tuner  •  SP-940  external  speaker 
with  audio  filtering  •  YG-455C-1  (500  Hz), 
YG-455CN-1  {250  Hz),  YK-88C-1  (500  Hz)  CW 
filters;  YK-88A-1  (6  kHz)  AM  filter  ♦  VS-1  voice 
synthesizer  *  SO-1  temperature  compensated 

Complete  service  manuals  are  avsitebfe  tor  ail  Kenwood  transceivers  and  most  accessories 
Specrticauoftn  features,  and  prices  are  subject  to  change  wtftoai  notice  or  Qbtrgaiton 


crystal  oscillator  •  MC-43S  UP/DOWN  hand 
mfc  •  MC-60A,  MC-80,  MC-85  deluxe  base 
station  mics,  •  PC-1A  phone  patch  •  TL-922A 
linear  amplifier  •  SM-220  station  monitor 
•  BS-8  pan  display  •  SW-200Aand  SW-2000 
SWU  and  power  meters  •  IF-232C/IF-10B 
computer  interface. 
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.pacesetter  in  Amateur  Radio 


This  HT  Has 

TH-215A/315A/415A  ■ 

Full-featured  Hand-held  Transceivers  H^ 


Kenwood  brings  you  the 
greatest  hand-held  trans- 
ceiver ever!  More  than  just 
"big  rig  performance:'  the 
new  TH-215A  for  2  m.TH-SISA 
for  220  MHz,  and  TH-415A  for 
70  cm  pack  the  most  features 
and  the  best  performance  in 
a  handy  size.  And  our  full  line 
of  accessories  will  let  you  go 
from  hamshack  to  portable 
to  mobile  with  the  greatest 
of  ease! 

•  Wide  receiver  frequency  range. 

Receives  From  141-163  MHz. 
Includes  the  weather  channels! 
Transmit  from  144-148  MHz. 
Modifiable  to  cover  141-151  MHz 
{MARS  or  CAP  permit  required). 

•  TH-315A  covers  220-225  MHz, 
TH-415A  covers  440-449.995  MHz, 

•  S,  2.5t  or  1.5  W  output,  depend- 
ing on  the  power  source.  Sup- 
plied battery  pack  (P8-2)  provides 
2.5  W  output  Optional  NiCd  packs 
For  extended  operation  or  higher 
RF  output  available. 

•  CTCSS  encoder  built-in,  TSU  4 
CTCSS  decoder  optional. 

•  10  memory  channels  store  any 
offset,  in  100-kHz  steps. 

•  Odd  spilt,  any  frequency  TX  or 
RXT  in  memory  chanm     "OT 

•  Nine  types  of  scanning!  Includ- 
ing new  "seek  scan"  and  prior- 
ity alert.  Also  memory  channel 
lock -out. 

•  I  tent  2-way  battery  saver 
circuit  extends  battery  life.  Two 
battery-saver  modes  to  choose, 
with  power  saver  ratio  selection, 

•  Easy  memory  recall.  Simply 
press  the  channel  number! 

•  12  VDC  input  terminal  for  direct 
mobile  or  base  station  supply 
operation.  When  12  volts  applied, 
RF  output  is  5  W!  (Cable  supplied!) 

•  NewTwist-Lok  Positive- 
Connect  locking  battery  case. 

•  Priority  alert  function. 

•  Monitor  switch  to  defeat  squelch. 
Used  to  check  the  frequency  when 
CTCSS  encode/decode  is  used  or 
when  squelch  ts  on. 
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Large,  easy-to-read  multi-func- 
tion LCD  display  with  night  light. 
Audible  beeper  to  confirm  key* 
pad  operation.  The  beeper  has  a 
unique  tone  for  each  key.  DTMF 
monitor  also  included. 
Supplied  accessories:  Belt  hook, 
rubber  flex  antenna,  PB-2  standard 
NiCd  battery  pack  (for  2.5  W  oper- 
ation), wall  charger,  DC  cable, 
dust  caps. 


Optional  Accessories: 

■  PB-l:  12  VT  BOO  mAH  NtCd  pack  for  5  W 
output  -  PB-2  8.4  V,  500  mAH  NiCd  pack 
(2.5  W  oulpim  -  P8-3:  7.2  V.  800  mAH 
NrCd  pack  (15  W  output)  ■  PB-4:  7.2  V. 
raOG  mAH  NiCd  pack  (1.5  W  output) 

*  BT-5  AA  cell  manganese/alkaline  battery 
case  *  BC-7  rapid  charger  for  PB-f.  2,  3. 
or  4  *  BOB  compact  battery  charger 

•  SMC-30  speaker  microphone  -  SC-12,  13 
solt  cases  •  RA-3, 5  telescoping  antennas 

■  RA-8B  StuboyDuk  antenna  *  TSU-4 
CTCSS  decode  unit  *  VB-2530: 2m,  25  W 
amplifier  (14  W  input)  -  LH-4,  5  leather 
cases  *  MB- 4  mobile  bracket  ■  BH-5 
swivel  mount  •  PG-2V  extra  DC  cable 

■  PG-3D  cigarette  lighter  cord  with  filter 


Compare  service  manuals  are  available  tor  all  Kenwood  transceivers  and  most  accessories 
Specifications  anOorices  are  subject  to  change  without  musce  or  obligation 
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Number  3  on  your  Feedback  card 


EDITED  BY  BRYAN  HASTINGS  NS1B 


Net-Rom  vs 
Nord  Link 


The  average  voice  or  CW  enthusiast  may 
have  never  heard  the  names  Net-Rom,  The 
Net,  or  Nord  Link,  but  they  mean  a  lot  to 
packeteers.  Now,  these  names  could  be  the 
basis  of  the  first  big  law  suit  to  hit  the  packet 
radio  community. 

Both  Net-Rom  and  The  Net  are  programs 
designed  to  work  with  TNC  2-type  packet  con- 
trollers. They  enable  the  digipeaters  to  net- 
work together  for  long-distance  message  rout- 
ing. Net-Rom,  a  commercial  product  from  a 
company  called  Software  2000,  was  first  on 
the  scene.  Recently,  from  the  other  side  of  the 
Atlantic  came  The  Net — a  free,  public  domain 
program  from  a  German  packet  group  called 
Nord  Link, 

The  German  programmers  say  they  de- 
signed The  Net  to  be  compatible  with  Net- 
Rom,  with  added  sophistications,  Mike  Busch 
W6IXU  and  Ron  Raikes  WA8DED,  who  wrote 
Net-Rom,  allege,  however,  that  The  Net  is  es- 
sentially an  unauthorized  reproduction  of  their 
copyrighted  Net-Rom  program  code.  Nord 
Link  maintains  they  did  their  own  program 
development,  adding  thai  they  were  disen* 
chanted  with  having  to  buy  new  software  ev- 
ery time  there  was  a  Net-Rom  update.  To  add 
insult  to  injury,  Nord  Link  moved  up  the  re- 
lease date  of  its  latest  source  code  of  The  Net 
by  several  months— it's  now  available  free  of 
charge. 

Whether  or  not  Nord-Link  pirated  the  Net* 
Rom  packet  software  still  has  to  be  deter- 
mined. Net-Rom  is  a  copyrighted  product  un- 
der United  States  law,  which  gives  legal 
avenues  to  Software  2000. 

AO- 13  Update 

The  latest  OSCAR  is  alive  and  well.  Radar- 
derived  Keplerian  elements  have  replaced  the 
estimated  ones.  The  first  set  obtained  by  AM- 
SAT-NA  and  relayed  by  KA9Q  is  as  follows: 

Temporary  Catalog  Number:  83803 

Ref  Epoch:  88167.6 

Inclin:  10.056 

RAAN;  244.932 

Eccen:  0.7312844 

ArgPer:  178294 

Mean  Anomaly;  95.643 

Mean  Motion:  2.2535717 

D#cay:  0 

Orbit:  0 


The  beacon  frequencies  are: 

Mode  B 

GB: 

145.812  MHz 

EB: 

Mode  L: 

145385  MHz 

GB: 

435  651  MHz 

EB: 

435,677  MHz 

ACM  3  may  be  heard  on  any  one  of  these 
frequencies  The  transponders  should  be 
available  anytime. 

For  more  information  on  getting  started  in 
satellites  and  on  AMSAT  membership,  call 
AMSAT  at  301-589-6062  or  write:  AMSAT  PO 
Box  27,  Washington,  DC  20044. 

No  Worries,  Mate 

Special  parking  signs  giving  exclusive 
parking  rights  to  radio  amateurs  are  appear- 
ing throughout  Australia.  The  Local  Govern- 
ment Organization  of  Australia  (LGOA), 
passed  this  resolution  at  its  annual  national 
conference  tn  Melbourne.  The  LGOA  amply 
praised  the  amateur  radio  in  its  news  release 
about  the  resolution: 

The  new  signs  are  in  recognition  of  the 
valuable  contribution  made  by  wireless  exper- 
imenters, and  now  radio  amateurs  for  just  on 
100  years. .  .without  their  help,  many  local 
municipal  plans  would  be  inadequate  " 

The  signs  have  been  available  from  1  April 
1988  for  erection  at  places  visited  by  radio 
amateurs,  including  outside  electronics 
stores  and  radio  clubrooms. 

Let's  hope  the  folks  "downunda"  are  set- 
ling  a  irend  that  will  spread  this  way! 

Drop  by  Dublin 

The  North  Dublin  and  Fingal  Radio  Clubs 
are  hosting  the  first  annual  El  Hamfest  24- 
25  September.  There  will  be  lectures  on  all 
aspects  of  amateur  radio  by  speakers,  includ- 
ing Louis  G5RV,  the  tnventer  of  the  famed 
160-10  meter  wire  antenna,  and  Hugh  Turn- 
bull,  director  of  the  Atlantic  Division  of  the 
ARRL.  The  event  will  finish  off  with  a  large 
radio  and  electronic  exhibition,  earlier  known 
as  the'4  Junk  Sale." 

The  Junk  Sale  started  10  years  ago,  when 
Ireland  had  little  amateur  activity  (300  li- 
censees and  160  active  hams),  and  quickly 
grew  to  be  the  biggest  ham  radio  related  gath- 
ering in  the  country  (and  in  Gliand).  There  are 
now  1200  licensed  and  800-900  active  hams 
in  Ireland,  many  drawn  into  the  hobby  by  this 
event. 


INTA 


The  first  six-meter  openings,  between 
Great  Britain  and  the  United  States,  oc- 
curred in  the  afternoon  and  evening  of  6 
June.  G4ASR  near  Hereford  worked  fifteen 
stations  in  call  areas  W2,  W3,  W4,  and  W8.  He 
also  contacted  a  VE1.  The  opening  lasted 
from  1 5:23-1 7:23  GMT.  GJ6GZB  says  that  he 
worked  a  total  of  fifty-eight  stations  in  nine 
states.  Three  other  stations  in  the  north  of 
England  report  contacting  an  FP8! 


One  negative  note — German  stations  heard 
on  6  meters  are  operating  illegally.  They  have 
neither  licenses  nor  permits  for  50  MHz  opera- 
tion, and  should  not  be  worked. 

DARA  Awards 

Four  young  hams  are  a  thousand  dollars 
closer  to  fulfilling  their  educational  goals 
thanks  to  the  Dayton  Amateur  Radio  Associa- 
tion. Lynn  Bailey  KA8PWD,  Scott  Sterling 
KA8UGM.  Ross  Lepiane  WG7I,  and  David 
Milthaler  N8GFX  have  been  named  as  this 
year's  winners  of  the  annual  DARA  scholar- 
ship awards  program.  Each  student  will  re- 
ceive one  thousand  dollars  to  use  exclusively 
toward  paying  their  tuition  at  the  college  of 
their  choice. 

The  Dayton  Amateur  Radio  Association's 
scholarship  program  is  open  to  any  licensed 
amateur  graduating  from  high  school  in  the 
year  an  award  is  given.  For  further  information 
about  this  program  write  to:  The  Dayton  Ama- 
teur Radio  Association,  Scholarship  Awards 
Program,  317  Ernst  Ave.,  Dayton,  OH,  45405, 

Up,  Up,  and  Away 

The  first  of  a  series  of  Indiana  balloon 
launches  was  a  complete  success.  The 
W9PRD/WB8ELK  balloon  launched  at  13:59 
UTC  on  Saturday,  4  June.  The  flight  ascended 
to  at  least  1 15,000  feet  where  it  finally  burst  at 
16:28  UTC.  Early  reports  showed  that  the  2m 
beacon  was  heard  as  far  away  as  WGRPK's 
OTH  near  Des  Moines.  Iowa,  a  range  of  460 
miles.  While  the  2m  beacon  was  intermittent, 
it  was  strong  and  heard  " nearly  full  quieting-* 
by  N8IWJ  in  Dearborn.  Michigan  on  an  HT 
with  a  whip  antenna.  ATV  signals  were  strong 
within  200  miles  of  the  Greensburg,  Indiana 
launch  site. 

After  bursting,  it  continued  to  transmit  all 
the  way  down,  for  5  hours  thereafter,  until  it 
was  located  and  recovered  in  the  thickest  part 
of  the  Hoosier  National  Forest  after  a  very 
difficult  search.  Searchers  found  the  rem- 
nants hanging  60  feet  up  in  a  tree  with  the 
electronics  package  some  20  feet  off  the 
ground.  If  it  hadn't  still  been  transmitting,  they 
never  would  have  found  it.  At  recovery,  its 
13.3  volt  lithium  batteries  were  still  reading 
12,8  volts.  WB8ELK  indicates  that  a  future 
launch  will  carry  a  television  camera  on  board. 

Thanks  To.  .  . 


West  fink  Report,  N8ADA,  AMSAT  News 
Services,  RSGB,  and  EI2FRC.  Send  in  all 
news  items,  photos,  and  other  graphics 
concerning  amateur  radio  to:  73  Magazine. 
70  Rte.  202 N.  Peterborough,  NH  03458- 
1194.  Attn:  ORX 
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Antenna  Systems 

Sometimes  "good"  is  had  and  "had"  is  good. 


John  Lawson  W3ZC 


It  is  always  a  good  idea  to  have  everything 
in  the  antenna  system  matched.  That  is, 
50Q  transmitter  output,  SOD  transmission 
line,  and  a  50Q  antenna.  This  is  rarely  the 
case.  If  these  conditions  are  not  met*  then  it 
is  important  to  know  what  gains  can  be  real- 
ized for  the  effort  expended.  Stated  very 
briefly,  once  we  correctly  understand  mis- 
match and  re  flections  in  antenna  systems  we 
can  obtain  improvement  in  operational  anten- 
na flexibility* 

This  may  be  a  bit  optimistic  because  just 
about  every  ham  has  his  own  feelings  and 
opinions  regarding  antenna  systems,  espe- 
cially his  own*  Amateurs  are  results-oriented 
and  what  works  works.  Different  amateurs 
have  different  desires  and  wants  from  ham 
radio.  Some  may  erect  an  antenna  and  be 
satisfied  to  work  Canada,  Germany,  Great 
Britain  and  the  like.  Therefore,  his  opinion  of 
his  antenna  is  that  it  is  good  (whether  it  is  or 
not).  For  other  amateurs,  these  kinds  of  re- 
sults are  not  good  enough.  For  him,  the  same 
antenna  system  is  no  good.  The  intent  here  is 
to  get  you,  the  reader,  to  understand  or  re- 
evaluate some  thoughts  on  antenna  systems, 
particularly  when  a  decision  point  is  reached, 

In  my  35  years  as  an  amateur,  it  is  my 
observation  that  the  weakest  link  in  any 
ham's  knowledge  of  radio  is  his  understand- 
ing of  antenna  systems;  when  to  adjust  and 
when  to  leave  alone,  when  to  discard  and 
when  to  retain .  The  word  today  is  that  SWR  is 
King.  Most  hams  don't  understand  what 
SWR  is,  or  know  what  it  means.  This  is  not 
entirely  the  fault  of  the  amateur.  Articles 
containing  explicitly  erroneous  information 
and  distorted  concepts  find  their  way  into 
print,  become  gospel,  and  continue  to  be 
propagated.  This  incorrect  information  in- 
cludes such  pearls  as: 

1 .  Always  requiring  a  perfect  match  be- 
tween the  feed  line  and  the  antenna, 

2.  Evaluating  antenna  performance,  or  ra- 
diation efficiency,  only  on  the  basis  of  feed 
line  SWR. 

3.  Pruning  a  dipole  to  exact  resonance  at 
the  operating  single  frequency  and  feeding 
with  an  exact  multiple  of  half  wavelength 
coax. 


d) 


; 


n    ^ 


BALANCED 
LINE    TO 
ANTENNA 


4.  Adjusting  the  height  or  apex  angle  of  an 
inverted  V  to  make  the  resistive  component 
of  the  antenna  impedance  equal  to  the  Line 
impedance. 

5.  Subtracting  the  reflected  power  from 
the  forward  power  to  determine  the  usable 
transmitter  output  power.  Nomographs  have 
even  been  published  for  this  determination. 

As  a  result  of  these  misdirected  concepts 
we  have  been  conditioned  to  avoid  any  mis- 
match and  reflection  like  the  plague,  "One  to 
one'  all  the  way.  These  were  also  the  obser- 
vations of  M.  Walter  Maxwell,  W2DU,  in 
his  series  of  excellent  articles  that  appeared  in 
QST  in  the  1970s.  After  reading  Maxwell, 
McCoy*  or  the  ARRL  publications,  it  is  clear 
that  any  discussion  of  antenna  systems  is  not 
for  the  faint  of  heart,  It  can  get  pretty  deep. 
Although  this  article  references  these  writ- 
ings* it  is  shorter,  more  to  the  practical  point, 
and  is  less  technical. 

History 

Perhaps  some  history  is  in  order.  I  have 
been  around  for  a  while*  but  I  was  not  part  of 
the  pre  WWII  activity  which  is  where  this 
story  begins.  Before  WWII,  there  was  no 
coax  cable  or  SWR  bridges.  Antennas  were 
fed  with  open  wire,  which  is  two  wires  sepa- 
rated by  spacers.  This  is  still,  by  the  way,  the 
lowest  loss  transmission  line  available  to  am- 
ateurs today.  Fifty  ohms  was  just  another 
resistance  value.  Open  wire  transmission  line 
is  several  hundred  ohms  in  impedance,  and  is 
dependent  on  the  spacing  and  wire  size.  Pre 
WWII  hams  monitored  antenna  performance 
by  field  strength  meters,  antenna  current  RF 
meters,  bulbs,  sparks,  and  R ST  reports.  How 
did  they  couple  power  from  the  transmitter  to 
the  antenna s ystem'7  Most  transmitter  outputs 
had  swinging  links,  Faraday  shields,  and 
large  wide-spaced  output  capacitors. 

This  section  of  the  transmitter  was  called 
the  *kantenna  coupler"  which  was  really  a 
misnomer,  ft  should  have  been  called  the 
*antenna  system  coupler/  It  did  nothing  to 
match  the  antenna  to  the  input  of  the  transmis- 
sion line.  It  matched  the  transmitter  output  to 
the  transmission  line  antenna  combination 
After  WWII  amateur  radio  entered  the  era  of 


coaxial  cable.  Coax  was  used  extensively  by 
the  military  during  the  war  and  became  avail- 
able to  hams  after  the  war. 

Enter  Coaxial  Cable 

What  is  coax  cable?  It  is  two  conductors 
(eylinders,  if  you  will)  concentric  with  one 
another  separated  by  a  dielectric  material. 
If  the  cable  is  made  uniformly,  its  imped- 
ance docs  not  change  with  length.  Thai  is. 
a  piece  of  50C1  cable,  properly  terminated, 
is  50D  whether  you f re  looking  at  a  6  foot 
length  or  a  100  foot  length.  The  impedance  is 
determined  by  the  conductor  sizes,  the 
spacing  between  the  conductors,  and  the 
dielectric  material.  Fifty  ohm  cable  was  a 
practical  size  of  cable  to  use  because  its  phys- 
ical properties  made  it  practical .  Hams  readi- 
ly accepted  coax  because  it  was  easy  to  run 
and  connect,  and  with  TVI  rearing  its  head,  it 
was  important  to  have  a  shielded  transmis- 
sion line. 

It  had  several  drawbacks.  One  was  it  was 
more  lossy  than  open  wire.  Another  was  it 
came  in  such  low  values  of  impedance— a  far 
cry  from  the  600D  open  wire.  Thinking  had 
to  change.  This  was  the  start  of  the  50Q 
system.  Antenna  designers  fell  into  line,  as 
did  transmitter  designers  with  the  pi  net  out- 
put circuit.  The  pi  net  made  it  easier  to  match 
the  transmitter  output  to  the  antenna  system. 

The  pi  net  was  more  attractive  to  manufac- 
turers because  it  eliminated  some  of  the  more 
costly  components  and  was  more  acceptable 
to  amateurs  because  of  its  ease  of  adjustment. 
The  pi  net  is  really  part  of  the  transmitter  and 
can  be  considered  an  antenna  tuner,  or,  more 
precisely, an  antenna  system  tuner. 

Antenna  Tuner 

What  does  an  antenna  tuner  do?  It  matches 

the  transmitter  output  to  the  antenna  system. 
It  does  not  change  the  mismatch  within  the 
antenna  system  itself,  such  as  between  the 
transmission  line  and  the  antenna.  Tuning  the 
antenna  system  does  not  have  to  be  part  of  the 
transmitter.  It  can  be  outboard,  like  a  Trans- 
match,  a'  I  '■"  match,  or  an  "L"  match. 

I  ra  us  match 
Stated  as  simply  as  possible,  a  Transmaich 


Figure  /.  Typical  pre -World  War  1 1  output  circuit. 
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Figure  2,  Pi-network  transmitter  output  circuit. 


Figure  _?,  A  irtmsmawh  used  to  match  non-500 
antennas  to  transmitter  output  circuits. 


is  a  circuit  cans i sting  of  coils  and  capacitors 
thai  is  a  "reactance  tuner-outer.  *  It  is  a  com- 
bi nation  of  coils  and  capacitors  that  make  up 
an  adjustable  RF  transformer.  The  function 
of  a  good  Transmatch  is  to  take  an  unknown 
load  of  an  antenna  system  and  convert  it  to  a 
load  that  is  compatible  with  the  transmitter  by 
inserting  a  conjugate  match  into  the  antenna 
system. 

Conjugal?  Match 

A  conjugate  match  can  be  explained  for 
amateur  radio  as  follows,  without  getting  too 
deeply  involved  in  the  R±jX  situation. 

If  your  antenna  is  too  long  for  the  frequen- 
cy of  operation,  the  antenna  is  inductive.  So 
sou  must  .idd  capacitance  to  compensate  so 
that  the  transmitter  sees  an  impedance  that  it 
can  tune.  The  cap  that  you  add  is  the  conju- 
gate match.  Similarly,  if  the  antenna  is  too 
short,  the  antenna  is  capacitive*  You  must 
add  inductance.  The  inductor  that  you  add  is 
the  conjugate  match. 

A  conjugate  impedance  is  really  a  match  of 
opposite  polarity  for  the  mismatch.  It  is  al- 
ways  a  *C,""  (which  is  -)  ,  or  an  kiL'\ 
(which  is  H- ),  or  a  combination  (such  as  in  a 
Transmatch),  Reactive  components  such  as 
C's  and  L'sdo  not  consume  power.  Resistors 
do.  So  you  don't  want  to  add  any  R,  In  real 
life  there  is  always  resistance— the  resistance 
of  the  wire  in  the  coil,  the  leakage  across  a 
capacitor,  the  resistance  of  plugs  and  recepta- 
cles including  coax  connectors.  But  the  ad- 
vantages gained  by  adding  the  proper  L  or  C 
far  outweigh  die  disadvantages  of  inserting  a 
small  amount  of  R 

K  +jX 

First,  two  facts  must  be  stated  that  should 
be  easy  to  accept. 

1 .  Power  can  only  be  absorbed  by  a  resis- 
tive toad.  A  resistive  load  mav  consist  of  a 
resistor,  the  resistance  of  the  wire  in  an  in- 
ductor or  coiK  the  leakage  within  a  capacitor, 
or  the  radiation  resistance  of  an  antenna. 

2.  Power  cannot  be  absorbed  by  an  open 
circuit,  a  short  circuit,  or  reactive  compo- 
nents such  as  pure  inductances  or  pure  capac- 
itances. 

These  facts  should  be  easy  to  accept. 

In  an  amateur  radio  transmitting  setup  the 
following  components  are  usually  available. 

When  everything  is  matched,  maximum 
power  is  absorbed  by  the  antenna  because  the 
impedance  of  the  antenna  at  the  frequency  of 
resonance,  Ffi  is  R  -J-jO. 

What  does  this  mean?  Briefly,  the  conven- 
tion for  expressing  a  complex  impedance, 
that  is,  one  containing  resistance  and  reac- 
tance is  in  the  form  R±  jX,  where  R  is  resis- 
tance and  X  is  reactance.  The  *'j"  is  equal  to 
the  square  root  of  I  which  is  undefined,  and, 
unfortunately,  appears  quite  often  in  engi- 
neering. (The  +  denotes  inductive  and  the  — 
denotes  capacitive.) 

Back  to  the  scenario.  At  resonance  the 
impedance  of  the  antenna  is  R+jO,  which 
indicates  that  it  is  only  resistive  and  the  an- 
tenna will  absorb  all  of  the  available  power. 
If  you  lower  the  frequency  of  operation, 
the  antenna  is  too  short  (capacitive)  so 
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Figure  4.  Typical  transmitter  and  transmatch  ar~ 
ran  i>  emeu/  Htffft  antenna  system. 

the  impedance  of  the  antenna  is  R-jX, 
where  **X"  is  some  value  of  reactance,  ff 
you  raise  the  frequency,  the  antenna  is  too 
long  ( inductive  so  the  impedance  of  the  anten- 
na is  R  +  jX . 

In  the  case  where  the  antenna  is  too  long, 
such  as  when  you  have  a  resonant  dipole 
antenna  at  3501  kHz  and  you  tune  up  on 
3999,  the  antenna  is  inductive. 

The  assumption  is  that  the  transmitter  out- 
put circuit  can  be  tuned  properly,  or  that  a 
Transmatch  is  in  the  transmission  line.  The 
power  wave  going  down  the  antenna  sees  an 
impedance  of  R+jX  when  it  reaches  the  an- 
tenna. Since  part  of  this  impedance  is  reac- 
tive, some  of  the  power  wave  will  be  reflect- 
ed and  not  absorbed  by  the  antenna. 

When  the  reflected  wave  reaches  the  input 
of  the  transmission  line  it  sees  an  impedance 
of  0  jX  in  the  output  circuit  of  the  transmitter 
or  in  the  Transmatch,  if  one  is  used.  Since  the 
%iRT"  portion  of  this  impedance  is  zero,  no 
power  is  absorbed  (fact  2  above  and  the  re- 
flected wave  is  re-reflected  towards  the  input 
of  the  transmission  line,  adding  to  the  power 
wave  from  the  transmitter. 

This  is  why  when  you  tune  your  Trans- 
match you  read  a  higher  power  before  you 
have  the  final  matched  settings,  After  you 
have  set  the  power  output  tuning  properly, 
the  re-reflected  wave  does  not  travel  past  the 
transmitter  output  circuit  or  Transmatch,  so 
all  you  are  reading  is  the  matched  transmitter 
output  power. 

The  common  belief  that  high  reflected 
power  damages  the  transmitter  output  tubes 
or  transistors  is  hog  wash.  It  just  doesn't  hap- 
pen. The  reflected  power  wave  never  reaches 
the  finals.  If  no  type  of  matching  device  (such 
as  a  Transmatch)  is  used,  the  reflected  wave 
does  cause  a  change  in  antenna  system  input 
impedance,  which  makes  loading  difficult..  If 
[he  transmitter  can  be  loaded  properly  with- 
out a  matching  device,  the  output  circuit  re 
reflects  the  reflected  wave  the  same  as  de- 
scribed above,  The  finals  are  safe  from  the 
ravages  of  the  reflected  wave.  If  your  trans- 
mitter cannot  load  properly,  things  will  heat 
up,  possibly  arc  over,  and  cause  general 
grief.  The  solution  is  to  add  a  matching 
device,  such  as  a  Transmatch,  so  proper 
transmitter  loading  can  be  effected. 

SWR 

And  along  came  the  SWR  bridge.  Here  was 
an  easy  method  of  checking  something  in  the 
antenna  system  without  resorting  to  RF  me- 
ters mounted  at  the  antenna  feed  point  and 
using  binoculars  to  read  it;  or  resorting  to 
RST  reports  which  at  best  were  and  arc  not 
very  reliable.  There  is  one  attribute  ahout  the 
ham  community  that  is  almost  universal  And 


FigureS,  Quarter-nave  vertical  antenna  near-field 
electrical  characteristics, 

that  is  that  they  don't  like  to  offend  other 

hams.  The  receiving  ham  will  give  the  best 
possible  report,  often  erroneous,  because  the 
transmitting  ham  many  times  will  not  take  too 
kindly  to  a  bad  report. 

So,  RSTs  are  usually  out  as  far  as  perfor- 
mance is  concerned.  Oh,  one  ham  in  50  will 
give  you  a  conscientious  report.  If  you  find 
one,  keep  this  person  in  mind  when  you  de- 
cide to  do  some  antenna  work. 

What  are  SWR  meters  and  what  do  they 
measure? 

SWR  meters  are  used  to  give  direct  read- 
ing SWR  values.  You  tune  up  your  transmit- 
ter and  adjust  a  knob  on  the  SWR  meter  to 
obtain  a  full  scale  reading  with  the  switch  in 
the  'forward*  position.  Then,  without  touch- 
ing the  knob,  you  switch  to  the  *  reflected" 
position.  The  scale  is  calibrated  in  SWR  and 
the  meter  will  read  directly.  Many  hams  to- 
day  have  reflectometer  type  power  meters 
that  read  forward  and  reflected  power,  There 
is  no  adjustment.  You  read  forward  and 
switch  to  read  reflected.  With  this  type  of 
meter  you  must  calculate  the  SWR  from  the 
equation 

SWR  =  ( 1  +  k)/(  1  -  k) 
where  k  is  the  square  root  of  the  ratio  of 
reflected  to  forward, 

This  can  be  cumbersome.  Most  hams  re- 
member a  couple  of  values  and  extrapolate. 
That  is,  a  reflection  of  10%  =  an  SWR  of 
2  A .  A  reflection  of  50%  =  an  SWR  of  6: 1 . 
The  only  thing  that  an  SWR  bridge  measures 
is  the  degree  of  mismatch  in  the  antenna  sys- 
tem. In  itself,  it  cannot  tell  you  about  the 
efficiency  of  your  s\stem.  In  itself,  it  cannot 
tell  you  about  the  performance  of  you  system. 
What  it  does  tell  you  is  that  your  transmitter 
{and  by  the  way,  your  receiver  is  looking  into 
a  matched  or  mismatched  antenna  system. 

This  does  not  mean  that  if  you  are  obtaining 
a  one  to  one  that  you  have  a  good  system. 

Other  Considerations 

The  following  discussion  is  an  example  of 
how  other  factors  besides  the  feed  tine  and 
antenna  enter  into  the  picture  in  a  discussion 
on  a  vertical  antenna  situation.  Before  we  get 
to  discussing  a  vertical  antenna  situation,  1 
would  like  to  refer  you  to  the  Table  1  that  can 
be  used  to  convert  those  wretched  dB's  to 
something  more  understandable. 

A  couple  of  things  should  be  said  about 
dB's.  First,  this  table  relates  to  power  and  not 
to  voltage.  The  voltage  dB  chart  is  something 
different.  Second,  to  use  the  table  you  must 
determine  if  you're  talking  gain  or  loss.  Then 
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Figure  6.  Signal  toss  through  coaxial  cable  according  to  frequency  and  cable  type,  From  ARRL 
Antenna  BooL 


Figure  7.  High  SWR  on  a  transmission  tine  can  cause  significant 
additional  signal  tosses. 


you  go  to  the  dB  figure  in  question  and  multi- 
ply the  input  by  the  number  appearing  under 
'GAIN*  or  "LOSS*  to  get  the  output.  For 
instance,  if  you're  running  10  watts  to  an 
antenna  with  a  3dB  gain,  your  effective  radi* 
ated  power  is  20  watts.  Every  3dB  your  gain 
doubles  or  your  loss  halves.  This  table  will 
give  ratios. 

It  is  well  documented  that  in  order  for  your 
signal  to  be  heard  just  perceptively  stronger 
at  a  distant  receiver,  the  signal  must  increase 
by  ldB.  Looking  at  the  chart  under  ldB,  this 
means  that  you  must  effect  a  26%  increase  in 
radiated  power.  If  your  radiating  100  watts 
and  you  devise  a  method  to  increase  your 
radiated  power,  unless  you  increase  it  to  126 
watts,  your  signal  will  not  be  heard  any 
stronger  by  a  distant  receiver,  So.  you  will 
have  to  weigh  the  benefits  gained  by  making 
the  changes.  Lf  you  are  thinking  about  chang- 
ing your  RG  8/U  coax  to  hard  line  at  HF, 
where  the  RG  8/U  loss  is  1  .OdB  max  and  the 
hard  line  loss  is  around  0.3dBf  you've  gained 
0,7dB.  Your  signal  will  be  no  louder.  And 
you've  spent  a  lot  of  money. 

Vertical  Antenna 

The  moral  of  this  story  is  that  low  SWR 
does  not  necessarily  mean  a  better  antenna. 

Joe  Ham  erects  a  40  meter  vertical  antenna, 
Joe  Ham  decides  that  he  is  going  to  try  this 
thing  out  before  he  goes  to  the  trouble  of 
installing  ground  radials.  What  he  does  do  is 
to  drive  an  8  foot  copper  clad  rod  into  the 
ground  at  the  base  of  the  vertical.  That  should 
satisfy  the  ground  requirements,  he  thinks. 
He  tunes  up  and  finds  that  his  SWR  is  one  to 
one.  This  is  great  and  decides  not  to  install 
ground  radials.  He  doesn't  need  them.  He  is 
one  to  one.  The  reports  he  gets  from  the 
fringes  are  satisfying.  Over  the  back  fence  he 
mentions  his  apparent  success  to  his  neigh- 
bor* SkippackFais. 

Now  Fats  knows  that  ground  radials  are 
needed  for  optimum  performance  and  offers 
to  help  him  install  a  set  using  Fat's  wire  and 
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an  old  DcSoto  hubcap  as  a  terminating  point. 
Fats  knows  that  from  a  theoretical  standpoint 
that  about  50  radials  are  needed.  But  he 
doesn't  have  that  much  wire,  so  they  install 
20  radials  about  50  feet  long  and  Joe  Ham 
tries  it  out.  He  notices  that  the  SWR  is  now 
2:1,  and  that  bothers  him  because  without  the 
radials  he  was  1:1.  Nonetheless,  he  makes 
some  contacts  and  finds  his  reports  are  better 
with  the  radials  installed,  Joe  relates  his  con- 
cern to  Sktppack  Fats  and  Fats  calls  in  the  RF 
Hill  Technical  Committee,  of  which  he  is  a 
principal. 

The  question  poised  to  the  committee  u 
"Why  does  a  good  antenna,  as  determined  by 
its  low  SWR,  not  seem  to  work  as  well  as  an 
inferior  antenna  with  a  higher  SWR?' 

The  committee  knows  that  a  vertical  over 
ground  exhibits  an  impedance  of  36Q,  but 
can  be  as  low  as  25Q.  How  could  Joe  Ham 
obtain  an  SWR  of  I :  I  in  a  50Q  system  with 
no  radial 
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Figure  8.  Die  VHF  transmitter  and  antenna  ar- 
rangement discussed  in  the  text  SWR  read  low  at 
the  transmitter,  white  it  was  very  high  ai  the  anten- 
na feedpoint. 


One  of  the  members  was  able  to  borrow 
some  exotic  equipment  from  work,  and  with 
it,  they  determined  that  there  was  nothing 
physically  wrong  with  the  antenna  itself.  In 
doing  so,  they  noticed  that  the  ground  was 
full  of  rocks  and  shale.  With  another  piece  of 
exotic  equipment  they  measured  the  ground 
resistance  parallel  to  one  of  the  radials,  They 
measured  25Q*  which  is  not  unusual  for  that 
type  of  ground. 

What  about  the  ground  rod  at  the  base  of 
the  vertical? 

An  electrician,  by  trade,  is  a  member  of  the 
committee  and  he  knew  that  the  ground  rod 
was  good  lightning  protection ,  shunting  the 
power  of  the  pre  strike  field  deep  into  the 
earth.  But  for  RF?  Forget  it.  The  ground 
currents  of  RF  above  3MHz  travel  on  the  top 
inch  or  two  of  the  soil  and  they  make  a  bee 
line  for  the  RF  return  at  the  feed  point.  The 
ground  rod  does  nothing  for  RF, 

Now  Fats  knows  that  antennas  have  two 
fields  that  are  of  concern  to  amateurs— the 
near  field  and  the  far  field .  He  also  knows 
that  the  far  field  does  not  enter  into  this  situa- 
tion and  that  the  near  field  pattern  of  a  vertical 
is  like  an  umbrella  with  the  tips  coming  down 
to  a  level  even  with  the  handle, 

RF  currents  flow  within  this  quasi-hemi- 
spherc  to  form  the  RF  ground  return.  Actual- 
ly, the  RF  currents  are  capacitively  coupled 
but  nonetheless,  it  is  the  RF  ground  return. 

The  following  deduction  was  made; 
25Q  antenna  impedance 
25D  ground  impedance 
SOD  total  impedance 

This  is  what  the  antenna  end  of  the  50Q 
transmission  line  saw.  5Qfi  line,  50Q  termi- 
nating impedance,  ergo  SWR  of  1 : 1. 

When  radials  were  added  the  ground  cur- 
rents had  a  clean  shot  to  the  ground  side  of  the 
transmission  line,  essentially  zero  ohms, 
50Q  line,  25Q  terminating  impedance,  ergo 
SWR  of  2:1.  SWR  is  figured  by  the  simple 
ratio  of  one  impedance  over  the  other,  the 
larger  one  on  top. 
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See  your  favorite  amateur  dealer  or  wrile  for  a  free  amateur  catalog 

IN  USA:  Larsen  Electronics,  Inc.,  11611  N.E.  50th  Awe..  RG.  Box  1799.  Vancouver,  WA  98668.  206-573-2722, 
IN  CANADA:  Canadian  Larsen  Electronics,  Ltd ,  149  Wfest  m  Avenue,  Vancouver,  B.C.  V5Y 1K3  6Q4-B72-8517. 
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Number  5  on  your  Feedback  card 


The  Aluminum 
Cloud  Antenna 


A  top  performer  for  cliff  dwellers 


by  David  F.  Gauding  NFOR 


As  a  confirmed  * 'cliff  dweller/'  I  have 
resorted  to  some  rather  desperate  mea- 
sures in  attempts  to  put  out  a  respectable 
signal.  Fortunately,  my  all-band  Aluminum 
Cloud,  using  standard  design  formulas  for  a 
center- fed  zepp  or  the  G5RV,  performs  con- 
sistently in  a  condominium  attic* 

Replacing  traditional  wire  elements  with 
aluminum  foil  in  either  12- or  18-inch  widths, 
produces  an  antenna  with  a  massive  capture 
area  and  an  apparent  improvement  in  the  re- 
ception of  weak  signals.  Asa  bonus,  there  is  a 
significant  increase  in  capacitance*  insuring 
that  the  design  loads  easily  use  a  transmatch 
with  a  balanced  input. 

Construction  is  somewhat  involved,  but  the 
completed  antenna  can  be  transported  and 
installed  without  difficulty  or  damage  to  the 
fragile  elements.  The  materials  are  quite  sim- 
ple and  inexpensive:  heavy  duty  aluminum 
kitchen  foil,  3/4-inch  masking  tape,  and 
braided  nylon  fishing  tine,  or  other  small 
diameter  cord  that  will  not  stretch  under  ten- 
sion.  Two  alligator  clips  and  300  or  450  ohm 
twinlead  will  handle  the  feedline  require- 
ments. 

The  foil  should  be  rolled  out  and  measured 
on  a  hard  surface  to  insure  that  both  sides  are 
cut  to  equal  length.  Using  a  yardstick  as  a 
guide,  turn  up  a  I -inch  edge  to  a  90  degree 
angle  along  the  full  length  of  each  element- 
After  allowing  for  additional  material  to 
reach  the  antenna  support  point,  lay  the  nylon 
line  in  the  angle  and  ibid  the  foil  over  so  it  is 
flush  with  the  main  surface.  This  "sand- 
wich* is  now  scaled  with  masking  tape  to 
create  a  secure  joint.  Tape  is  then  applied  to 
the  remaining  borders  on  one  side  of  each 
element  to  prevent  tearing  the  aluminum.  Fi- 
nally, reinforce  the  foil  further  by  applying 
strips  of  tape  vertically  from  top  to  bottom  at 
12-inch  intervals. 

If  each  element  is  fabricated  separately,  the 
nylon  lines  should  be  tied  together  at  this  time 
to  ease  installation.  The  completed  antenna 


may  be  rolled  in  loose  coils  approximately  12 
inches  in  diameter,  carried  into  an  attic  with- 
out fear  of  damage,  and  then  extended  in  the 

desired  location. 


Illustration  by  Anne  Vadeboncoeur 

After  the  supporting  line  is  tightened,  the 
two  elements  will  slide  easily  for  best  posi- 
tioning. A  2-inch  separation  is  adequate.  If 
the  antenna  is  configured  as  an  inverted  vee, 
the  elements  may  overlap  after  installation. 
The  foil  can  be  folded  back  to  avoid  contact, 
but  the  preferred  alternative  is  to  make  al- 
lowances while  constructing  the  antenna  by 
trimming  the  aluminum  to  the  appropriate 
angle.  Since  the  foil  has  been  reinforced  by 
masking  tape,  the  feedline  can  be  attached  at 
either  the  top  or  bottom  of  the  elements  with 
alligator  clips. 

The  attic  of  my  lownhouse  peaks  at  27  feet 
with  the  working  area  for  antennas  measuring 
23  by  26  feet.  My  original  33  foot  antenna 
is  positioned  on  the  diagonal  as  an  inverted 
veeT  and  was  designed  to  operate  on  10,  15, 
and  20  meters.  1  was  surprised  to  discover 
that  it  could  also  be  resonated  on  lower 


bands,  and  I  attributed  this  good  fortune 
to  the  additional  capacitance  created  by  the 
aluminum  foil-  Performance  on  30  and 
40  meters  was  adequate  for  my  purposes, 
though  as  expected,  bandwidth  was  signifi- 
cantly reduced. 

Later  improvements  included  the  addition 
of  clip-on  wire  extensions  to  the  foil  ele- 
ments. Creative  positioning  of  these  wires 
throughout  the  attic  to  avoid  using  lossy  traps 
or  coils,  eventually  brought  the  antenna  up  to 
the  102  loot  length  of  a  G5RV,  while  the 
feedline  was  increased  to  33  feet.  Most  im- 
portantly, the  aluminum  foil  continues  to  be 
located  at  the  point  of  highest  current,  and 
definitely  makes  a  favorable  contribution  to 
the  performance  of  the  final  version. 

The  antenna,  in  various  forms,  has  been 
used  actively  for  over  four  years.  With  a 
borrowed  rig,  I  confirmed  my  suspicions  that 
it  would  also  function  effectively  on  160  me- 
ters by  toploading,  and  from  the  midwest  I 
worked  numerous  east  coast  and  southern 
stations  in  this  experiment,  With  45  watts 
output  from  a  Ten  Tec  Argosy,  my  DXCC 
total  now  stands  at  1 29  with  60  of  these  coun- 
tries  worked  at  QRP  power  levels  of  less  than 
five  watts.  Most  of  this  activity  has  taken 
place  on  15  and  20  meters,  though  Europe 
and  South  America  are  worked  regularly  on 
40  meters,  Stateside  operations  on  40  and  80 
meters  are  routine,  and  produced  WAS-QRP 
during  the  decline  of  Cycle  2 1 . 

So  much  for  the  heroics  at  NF0R!  1  occa- 
sionally entertain  thoughts  of  making  all  my 
antenna  elements  from  aluminum  foil,  but 
recollections  of  crawling  around  the  attic  on 
all  fours,  accompanied  by  painful  bruises  on 
my  balding  head  and  tender  knees,  quickly 
put  them  to  rest.  At  those  times,  I  realize  that 
the  antenna  is  superior  to  simple  wire  de- 
signs, so  there  is  not  much  point  in  trying  to 
fix  it.  Having  an  exotic  DX  station  answer  my 
CQ  on  CW,  SSB,  RTTY,  or  packet  is  proof 
enough. 
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GET  YOUR  BEARINGS  STRAIGHT 


»t  last!  A  map  dedicated  to  the  radio  amateur.  Announcing  the  Azimuth-Equidistant  wall  map  from 
/mthe  Great  Circle  Map  Co. 

An  azimuth  map  provides  information  about  heading  and  range  to  any  place  on  Earth,  No  longer  will 
you  have  lo  guess  at  which  way  to  aim  your  beam  antenna  for  that  rare  DX. 

Each  map  is  specially  drawn  with  your  station  at  the  exact  center.  The  rest  of  the  wortd  is  spread  out 
around  you.  To  use  the  map,  simply  Find  the  target  station  and  read  the  compass  heading  from  the  border 
of  the  map.  To  find  the  range,  count  the  number  of  rings  from  the  center.  Each  ring  is  spaced  1 000  miles 
apart.  VoiJa!  Vou  now  know  the  true  heading  and  range  to  the  target  station. 

The  maps  are  custom  drawn  with  computer  accuracy  for  your  location  and  are  personalized  with  your 
station's  call  sign  at  the  lower  right.  Each  map  measures  35"x23"\  is  brightly  colored.  and  is  printed  on 
high  quality  poster  stock  making  it  suitable  for  framing. 

To  order,  send  $39  check  or  money  order  and  your  station's  call  sign  and  location  (if  vou  live  in  a  large 
city,  state  which  side  of  town}  to:  /£         /f~         |TI\     /T 

V)  r  c  at  \L  ir  etc  ftf  *  J  p*L  o. 

P.O.  Box  69 1 401  •  San  Antonio,  TX  78269 


DEALER 

jftQUffllES  invrTEO 


fgms 


N 


FOUNTAIN  of  YOUTH 
for  NiGad  BATTERIES 


•  Automatically  erases  memory 

and  rapidly  charges  NiCad 
batteries  up  to  15  Volts. 

•  Allows  batteries  a  long  life 
with  maximum  capacity, 

•  Helps  restore  a  tired  battery. 

•  Full  2  year  warranty, 

•  Cost  effective,  saves  money. 

•  Ponce  de  Leon  never  had  it 
so  good. 


Control  Products  UnHmitad,  Inc. 


5  Somerset  Dr.  Coatesville,  PA  39320 
(215)  383-6395 


CIRCLE  346  ON  READER  SERVICE  CARD 


R91 00  SUPER  ROTATOR 


The  Advanced  Radio  Devices  (ARD)  R9100  it  the  heavy  duty  antenna  rotator  designed  for  the  big  gun  with  antenna  loads  to  one 
ton.  AJ1  components  are  designed  and  selected  for  durability  and  long  life,  a  quality  often  over  looked. 

The  control  system  provides  both  analog  and  digital  readout  of  direction  to  within  ±1  degree.  Provisions  for  external  computer  control 
which  allows  rotor  positioning  by  the  mere  keyboard  entry  of  a  target  country  fe  prefix.  Software  is  provided  for  use  with  most 
popular  computers. 

This  quality  rotor  is  the  most  capable  and  powerful  unit  designed  for  the  amateur  market  today.  You  can  pay  more  and  get  less. 


SPECIFICATIONS 

Rotating  torque:    10,000  inch  lbs 

Braking  torque:    24,000  inch  lbs. 

Vertical  load:     2000  lbs. 

Mast  siEes:    2.0  to  3.5  inch  O.D. 

Motor:     1/3  HP 

Rotation  speed:     1  RPM 

WeLght:      230  lbs. 

Size:     14.9x25x15,1  inches  (win) 

■ 

Write  for  complete  specs  and 
installation  information 


Distributed  Exclusively  by  EEB 


Orders:  800-368-3270 


Local   &  tech  info 
703-938-3350 


Electronic  Equipment  Bank 

51 6S  Mill  St  NE,  Vienna,  VA  221 80 

(just  minutes  from  Washington,  DC) 
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73  Review 


byBMOarke  WA4BLC 


Butternut  Butterfly  Antenna 


An  antenna  for  small  quarters  that 
takes  a  little  more  work — but  well  worth  it! 


Butternut  fclectronies*  Inc. 

405  East  Market 

Loekhart  TX  78644 

Price  Class:  $272. 50 


Modern  urban  and  suburban 
I  settings  generally  preclude  the 
erection  of  full-size  directional  HF 
antenna  systems.  This  relegates  many 
hams  to  verticals,  wires,  dipoles.  or 
compromise  beam  antennas. 

Several  months  ago  I  assembled  a 
Butternut  Butterfly  HF5B  antenna  and 
installed  it  on  a  fifty-foot  push-up  mast. 
It's  a  compromise  antenna  designed  for 
limited  space  installations. 

Assembly  and  Tuning 

The  antenna  kit  contains  many 
parts— more  than  forty— that  must  be 
carefully  assembled.  All  fastening  hard- 
ware is  stainless  steel  and  all  aluminum 
parts  are  properly  cut  and  nicely 
finished. 

The  instructions  are  very  clear.  The  builder 
must  adhere  to  them  exactly.  Total  assembly 
time  was  about  six  hours — somewhat  more 
than  the  time  it  takes  to  put  together  a  typical 
three-element  tribander* 

After  completing  the  assembly,  I  put  the 
antenna  on  a  push- up  tower  so  I  could  work  on 
the  antenna  at  rooftop  level.  This  made  tuning 
and  adjusting  easier.  Fine  tuning  the  antenna 
greatly  affects  fronMo-back  ratio  and,  to  a 
lesser  extent,  forward  gain.  I  made  very  small 
adjustments— -just  Tractions  of  an  inch  at  a 
time.  Recording  the  initial  test  readings  of 
SWR  patterns  and  comparing  them  with  those 
in  the  instruction  manual  was  very  helpful. 

I  first  adjusted  the  antenna  for  20  meters, 
and  then  for  10  and  1 5  meters,  I  spent  about 
an  hour  making  the  final  adjustments,  and 


Photo  A.  The  many  parts  that  make  up  a  But- 
terfly antenna. 


Photo  8,  The  completed  Butternut  Butterfly  on  a  push-up 
mast  with  a  TV  rotor.  Note  the  extensive  tuning  devices 
used.  These  are  what  take  so  long  to  assemble  and  tune.  It  '$ 
worth  it! 


then  raised  the  antenna  to  its  operating  height 
of  forty  feet. 

Operating  the  Antenna 

I  have  been  using  the  Butterfly  now  for  six 
weeks  and  feel  that  it  was  worth  all  the  time 
spent  in  construction  and  adjustment. 

I  compared  it  with  a  three  band  vertical, 
multiband  dipole,  and  a  three-element  triban- 
der.  The  only  pieces  of  test  equipment  were 
my  ears  and  the  receiver's  S-meter 

The  Butterfly  stood  up  very  well  to  the  test.  It 
out  performed  the  vertical  and  in  most  cases 
heard  better  than  the  dipole.  It  always  put  out 
better  than  either.  For  general  use  on  20/15/ 
10  meters,  I  feel  it's  an  acceptable  substitute 
for  the  full-size  tribander. 

Observations 

The  Butterfly  has  very  good  front-to-back 
and  front-to-side  action.  There's  not  a  great 
deal  of  difference  between  its  performance 
and  the  tribander's.  On  20  meters,  the  three- 
element  antenna  consistently  "talked"  better 
than  the  Butterfly,  The  little  antenna  is  only 
rated  at  +3  dB  forward  gain  on  this  band.  It's 
better  on  15  and  10  meters  at  +5  dB.  The  fuil 
size  antenna  gets  about  8  dB 

I  didn't  crush  any  rocks,  but  I  did  make 
every  contact  I  set  out  to  get.  Maybe  it's  not 
the  biggest  gun  in  the  pileups,  but  with  a  little 
patience,  I  got  through.  1  highly  recommend  it 
for  general  20/15/10  meter  use.  A  ham  can 
also  use  the  Butterfly  on  12  and  17  meters  (as 
a  dipole). 


The  small  size  of  the  antenna  lets  it 
hide  well  on  the  small  push-up  mast.  No 
eyesore  for  the  neighbors  to  complain 
about.  Furthermore,  it  turns  well  even 
on  an  inexpensive  Radio  Shack  rotor. 

Initial  adjustments  were  quite  temper- 
amental, but  need  be  done  only  once. 

Comments 

A  Butterfly  installation  like  mine,  or 
one  with  a  roof  mounted  tripod,  will  usu- 
ally not  require  a  building  permit  or  in- 
spection. This  saves  money  and  avoids 
hasstes  with  the  local  government. 

The  Butterfly  is  built  as  a  compromise 
antenna,  but  it  compromises  the  least  of 
the  typical  small -space  antennas.  I  esti- 
mate a  Butterfly  can  be  put  up  for  about 
$325  using  either  a  push-up  mast  or  a 
roof  tripod  and  a  TV  rotor. 

If  you  want  to  crush  rocks,  youll  have  to  get 
a  5-element  single  band  yagi  and  put  it  up  at 
100  feel.  Of  course,  this  wilt  cost  you  more 
money  than  the  Butterfly  installation.  Consid- 
ering the  good  overall  performance,  the  low 
initial  cost,  the  lightweight  hardware  (mast 
and  rotor),  and  the  near  invisibility,  the  Butter- 
fly is  a  very  good  choice  for  a  iimited-space  HF 
beam. 


Specifications 

Wingspan: 

12.5  ft.,  6  in. 

Boom  Length: 

6  ft. 

Turning  Radius: 

6-94  ft. 

Vertical  Spreaders: 

6  ft. 

Surface  Area: 

3  sq,  ft. 

Wind  Survival: 

SOmph 

Power  Rating: 

1200  watts  PEP 

Bandwidth: 

10  meters  1.5  MHz 

12  meters  all 

15  meters  all 

17  meters  all 

20  meters  200  kHz 

VSWR  at  Resonance: 

1.5:1  or  less 

Gain:         10  meters  +5  dB 

15  meters  +5dB 

1 7  meters  0  dB  {used  as  dipole) 

20  meters  +3dB 

Front-to-Back: 

up  to  20  dB 

FronMO-Side: 

up  to  30  dB 

Mast  Size: 

up  to  1 ,5  in  dra. 

Hardware: 

stainless  steel 

Feedline: 

50  Q  nominal 
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PACKET  RADIO  SOFTWARE 

FOR  COMMODORE  $4  i  128  COMPUTERS 


PACKET  TNC  INTERFACE  PROGRAM  ($34.95] 

TNCLINK-64/128  provides  a  menu-driven 
operating  environment  for  Packet  Radio 
operation  of  any  TNC  requiring  external 
software.  FAST  Machine  Language 
program  is  more  than  a  terminal  emulator. 
Features  include: 

•  Computer  data  transfer  rates  of  up  to 
1200  baud 

•  User  defined  split-screen  size  and  colors 

•  Complete  Disk  and  primer  support 

•  Operating  setups  can  be  saved  on  disk 

•  Ten  256-character  message  buffers 

•  8192  character  receive  and  transmit 
buffers 

PACKET  NETWORK  MAPPING  PROGRAM  ($29,95) 

PATHFINDER-64/128  monitors  a  Packet  frequency 
and  forms  a  table  of  all  active  paths  between  stations 
heard.  Op  to  126  calls  are  stored  in  a  table  which  can 
be  saved  or?  disk.  This  allows  you  to  quickly  find  the 
best  paths  to  use  for  accessing  stations.  Features 
include: 

•  Find  all  statfons  and  digipeaters  available  to  you 

•  Find  one  or  two  digipeater  paths  between  stations 

•  Highlight  stations  used  as  digipeaters 

•  Print  lists  of  calls,  paths,  or  digipeaters 

WRITE  FOR  MORE  INFORMATION 


Terms  To  atom  sand  Chech  or  Money  Otoor  Money  &«*  guisantee 
M«B  restdtftts  add  5%  sal  as  tax.  Add  $2  SO  shipping  pat  order 

ZELTWANGER  ELECTRONICS 

P.O.  BOX  4995 

NATICK,  MA  01760 


CIRCLE  351  ON  READER  SERVICE  CARD 


FELLOW  RADIO  AMATEURS, 


discovered  the  greatest  hobby  in  the  world.  And  73  Amateur  Radio  captures  the  excitement  of  amateur 
no  other  ham  magazine  in  prim  ioday.  With  73  *  you'll  havejfr/j  discovering  the  thrills  of  this  great  hobby, 
ile  you* re  at  it,  you'll  also  learn  more  about  ham  radio* 

"t  take  the  risk  of  missing  out  on  all  73  has  to  offer.  You  can  have  your  issue  of  73  delivered  to  your  home 
month  for  just  S 19. 97  ( 12  issues}— that's  43%  off  the  cover  price! 
And  with  every  paid  subscription  well  send  you  a  FREE  GIFT:  a  great  looking  73  baseball  cap. 

A  home  delivered  copy  of  73  means  you  11  never  miss  out  on  thest  tremendously  popular 
monthly  columns: 
•Construction  projects:  The  most  homebrew  projects  anywhere, 
•Product  reviews:  Belly-lo-helK  matchups  of  new  gear. 
•Aerial  View:  Everything  you'll  ever  want  to  know  about  antennas, 
*QRP:  For  low  power  aficionados. 
•WEATHERS ATS:  Get  the  latest  1j\  on  the  weather. 
•Never  Say  Die:  And  you  bet  J  wont. 
%  *73  International;  73  Amateur  Radio  is  the  only  ham  magazine 

I  with  monthly  news  from  every  comer  of  the  world* 


□YES! 


I  want  to  receive  my  copy  of  73  Amateur  Radio  at  home 
every  month.  Please  start  my  subscription  immediately: 
I  year  (12  issues*  for  SI 9.97  and  a  FREE  73  BASEBALL  CAP!* 

Name  .    . 


Address 
City 


_  State 


Zip 


SUBSCRIBE  TOD  A  Y. 

And  remember — with  every  paid  subscription 
order,  you'll  receive  a  FREE  73  BASEBALL 
CAP.  and  SAVE  43  %  OFF  THE  COVER  PRICE! 


I 


D  Bill  Me 

Account  #. 

DMC 

Signature  _ 


D  Check  Hnclosed 


[~  Charge  my  credit  card 


□  Visa 


D  Amex 


Exp,  Date 


Offer  valid  tor  a  [muted  lime  only  Cpmitfian  urid  foreign  surface  orders:  527  per  vcar  (12  ivmjcm  U.S.  funds. 

PIimm:  sUo*  4-6  weeks  far  delivery  of  fifW  IS4U&  *Free  gift*  are  send  to  psvi  hUbst-nbers  onty. 

Miii  I  (mapm  to:  ?3  Ammrtir  Radio.  P.O.  Bo*  588**.  Boulder.  CO  B0322-8S6A  7&96BC 
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Balloon-Suppor  ted 
Antennas  for  HF 

How  to  really  get  out  on  80  and  1 60  meters 


by  Stan  Gibilisco  W1GV 


The  idea  of  using  a  helium-filled  balloon 
as  a  support  for  an  antenna  is  certainly 
not  new.  but  it  is  rarely  done.  Contrary  to 
many  ham's  opinions,  however,  flying  a 
"balloon  vertical**  or  "balloon  sioper**  need 
not  threaten  cither  the  pocketbook  or  human 

lives. 

Initial  Considerations 

Certain  things  were  obvious  right  from  the 
beginning  when  I  made  my  plans  to  fly  a 
%-wave  end-fed  antenna  for  160  meters.  The 
materials  must  be  readily  obtainable.  The 
wire  must  be  light  weight,  conductive,  and 
strong.  There  should  be  some  provision  for 
keeping  the  balloon  from  tak- 
ing the  antenna  away.  This 
last  item  is  quite  important  be* 
cause  a  long  conductor,  trail- 
ing from  a  large,  lighter-than- 
air  balloon,  can  be  a  hazard.  Ti 
will  eventual) v  come  down— 
perhaps  draping  the  antenna 
over  a  power  line, 

The  balloon  itself  has  to  be 
large  enough  to  lift  the  anten* 
na  and  to  keep  it  up  in  a  mod- 
erate breeze,  1  found  40-inch 
(about  1 -meter)  balloons  for  a 
few  dollars  that  worked  well 
for  winds  up  to  about  20  miles 
per  hour  and  antenna  lengths 
up  to  about  500  feet  which 
used  A.W.G,  #20 (0,030-inch 
or  0,762-millimeter)  alu- 
minum welding  wire.  At 
higher  wind  speeds,  stahility 
was  poor  and  several  balloons 
plunged  into  tree  branches 
and  popped.  Future  plans  in* 
elude  kite/balloon  combina- 
tions to  allow  greater  flight 
stability  in  higher  winds,  wind 
shear,  gusting,  and  down 
drafts. 

The  most  important  consid- 
eration is;  don't  attempt  bal- 
loon flight  when  there's  any 
chance  that  the  wire  will  hit  a 
power  line.  Fortunately,  I  live 
in  a  neighborhood  where  most 
of  the  utility  lines  are  under- 


ground. The  nearest  above-ground  power 
lines  are  over  950  feet  (290  meters)  away. 
Allow  a  few  percent  for  error  in  estimating 
the  distance  to  a  power  line.  I  set  the  upper 
limit  of  my  system  to  900  feet  (about  275 
meters)— still  more  than  a  full  wavelength  at 
L8MHz. 

The  antenna  doesn't  have  to  be  any  particu- 
lar length,  although  it's  best  to  choose  a 
length  near  an  integral  multiple  of  Vz  wave- 
length. At  these  lengths,  the  resistive  compo- 
nent of  the  impedance  is  high,  minimizing 
ground  losses.  In  Figure  1,  the  variation  of 
complex  antenna  impedance,  end-fed  over 
perfectly  conducting  ground,  is  shown  for 

vertical  antennas  for 
increasing  height.  At 
heights  less  than  % 
wavelength*  (the 
graph  curve  up  to 
point  A)t  the  resis- 
tive component  is 
extremely  low.  As 
the  height  increases 
beyond  lA  wave- 
length, where  the  re- 
sistance is  about  37 
Qs,  the  resistance 
continues  to  in- 
crease. It  reaches  a 
maximum  at    xfa 
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Figure  I.  Reactance/Resistance  relation- 
ship for  on  antenna  frmn  0  to  1%  wave- 
length high  (point  E). 
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Figure  2,  T\w  common  matching  systems 
for  the  balloon  antenna. 


Figure  J,  Stoppering  the  haiiorxn  after 
inflation.  Vie  cardboard  dink  acts  to  sta- 
bilize the  balloon  in  winds. 


wavelength  (at  point  B)  of  perhaps  600  to  800 
Ds.  With  a  thin  wire,  the  value  wilt  be  very 
high,  resulting  in  low  ground  losses  with 
even  a  marginal  grounding  system.  Matching 
techniques  for  !£-wave  radiators  are  well 
known.  Figure  2  shows  two  popular  match- 
ing devices — the  quarter- wave  section  of 
open- wire  line  and  the  tuned  tank  circuit. 

Refer  again  to  Figure  I.  As  the  antenna 
length  increases  beyond  yh  wavelength,  the 
resistance  decreases  again,  and  reaches  a 
minimum  at  34  wavelength  (point  C).  This 
value  is  somewhat  higher  than  the  value  at  14 
wavelength  because  of  the  extra  resistance 
that  ticcurs  from  radiation.  Further  increas- 
ing the  height  makes  the  resistance  rise  again, 
where  it  reaches  another  maximum  at  I  wave- 
length (point  D).  Because  of  radiation,  this 
value  is  less  than  the  value  at  xh  wavelength. 
Continuing  the  increase  in  height  produces  a 
characteristic  converging  spiral  in  the  com- 
plex R  +  jX  plane,  centered  around  a  point 
on  the  R  axis  at  about  1 80  +  jO.  ft  can  be  seen 
that  the  reactance  alternates  between  capac- 
itive  and  inductive,  being  zero  whenever  the 
antenna  has  a  height  that  is  an  integral  multi- 
ple of  XA  wavelength. 

If  a  balloon-supported  antenna  is  perfectly 
vertical,  ideal  heights  for  omnidirectional 
low-angle  radiation  are  in  the  range  of  xh  to  ^ 
wavelength.  At  LSlOMHz,  xh  wavelength  is 

represented  by  259  feet  (78,8 
meters)  and  *fa  wavelength  by 
323  feel  (98-5  meters).  These 
lengths  are  determined  by  the 
formulas: 
L^ftoet)  =  468/1  MHz 
^(meters)  =  143/f  MHz 
U  raw  (feet)  ^585/fMHz 
LoessA  (meters)  =  178/f  MHz 
Antennas  supported  by  bal- 
loons, however,  are  rarely 
straight  up  and  down.  Even  a 
slight  wind  produces  consid- 
erable slanting  of  the  antenna. 
If  the  wind  is  sustained  over 
20  miles  per  hour,  it  becomes 
difficult  to  keep  a  balloon  an- 
tenna from  breaking  apart  or 
coming  down  in  a  gust.  My 
experience  is  that  long  wires 
supported  by  small  balloons 
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almost  always  are  "slopers/ 
not  verticals.  Therefore,  for 

low-angle  directional  propa- 
gation, length*  greater  than  % 
wavelength  become  quite 
practical  and  useful.  To  date  I 
have  flown  lengths  up  to  830 
feel  (253  meters),  represent- 
ing about  1.6  wavelengths  at 
1. 8 10  MHz. 


The  Basic  Design 

The  components  for  the  ba- 
sic balloon  antenna  cost  under 
$  1 00.  I  left  out  the  costs  of  the 
antenna  tuner— a  fundamental 
component  for  a  system  like 
this— and  the  ground  radial 
system,  which  you  should 
consider   installing.   Several 
radials  of  lA  wavelength  orgreater,  laid  on  or 
just  under  the  ground,  minimizes  ground 
losses  and  optimizes  antenna  performance. 
Such  a  system  also  reduces  RF  in  the  shack. 

The  original  motivation  for  this  experiment 
was  the  1988  CQ  Worldwide  160- meter  CW 
DX  contest.  I  planned  to  fly  a  %-wave  anten- 
na for  1.810  MHz.  The  wire  was  A,W.G. 
#20  (actually  specified  at  0.030  inch  diame- 
ter) hard  aluminum  welding  wire,  uninsulat- 
ed, single-strand.  The  height  was  trimmed  by 
adjusting  for  minimum  SWR  at  3.620  MHz, 
the  second-harmonic  where  the  antenna 
would  be  5/4-wave  resonant  and  present  a  fair- 
ly good  match  to  50  Ds  (it  turned  out  to  be 
1,2:1).  A  1 10-yard  (about  100-meter)  roll  of 
20-pound  monofilament  fishing  line  was  run 
out  along  with  the  wire  to  act  as  a  backup  if 
the  wire  broke.  This  gave  a  good  indication  of 
the  initial  length  of  the  wire,  and  ensured  thai 
the  antenna  really  was  being  tuned  for  5/4 
wavelength  at  3.620  MHz  and  not  %  or  1k 
wavelength. 

It  was  necessary  to  trim  about  20  feet  (6 
meters)  off  the  line  for  resonance,  and  this 
seemed  about  right  since  the  lead-in  to  the 
shack  was  15  feet  (5  meters)  from  the  base  of 
the  antenna. 

The  balloon,  a  40-inch  display  balloon, 
proved  to  be  unstable  in  even  a  slight  wind,  so 
a  stabilizer  was  added  by  tracing  a  cardboard 
disk  around  a  33W-rpm  phonograph  record 
and  placing  it  at  the  base  of  the  balloon  as 
shown  in  Figure  3»  This  device  acts  to  deflect 
air  downward  wFhen  the  balloon  slopes  in  a 
wind.  The  balloon  is  thereby  stabilized  at  the 
angle  where  the  upward  force  from  the  disk 
balances  the  downward  vector  caused  by  air 
flowing  around  the  balloon  itself  (Figure  4). 
This  results  in  substantial  improvement  in 
stability,  with  much  less  bobbing  and  dip- 
ping, and  a  diminished  threat  of  the  antenna 
coming  down  because  of  a  catastrophe  with  a 
tree  branch. 

Even  with  the  stabilizer,  I  don't  recom- 
mend flying  the  balloon  in  a  wind  of  more 
than  20  miles  per  hour  sustained,  as  the  bal- 
loon may  come  off  the  end  of  the  wire.  Two 
balloons  were  lost  this  way.  one  prior  to  the 
contest  and  another  after  one  hour,  nine  min- 
utes of  operation  at  the  77th  contact.  At  this 
point,  the  stable  antenna,  an  880- foot  (270- 
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Figure  4.  How  the  cardboard  disk  stabi- 
lizer serws  to  stabilize  the  balloon  in 
winds ;  The  upward  force  from  the  disk 
balances  the  downward  vector  caused  by 
air  flowing  around  the  balloon  itself 


Figure  5.  Base  mounting  scheme  for  the 
balloon  antenna. 


meter)  longwire,  was  used.  It's  always  a 
good  idea  to  have  such  a  backup  antenna 
when  a  balloon  antenna  is  used,  so  there  is 
something  to  fall  back  on  if  conditions  be- 
come too  adverse  for  balloon  flight. 

I  wound  the  wire,  along  with  the  fishing 
line,  onto  a  spool  intended  for  utility  cords. 
The  spool  provided  about  18  inches  (perhaps 
50  cm)  of  length  per  turn  and  made  it  easy  to 
retrieve  the  wire  without  tangling.  The  spool 
was  anchored  to  the  railing  of  the  sundeck 
with  a  pants'  belt.  A  wire  wrapped  around  the 
railing  and  tied  to  the  crank  knob  of  the  spool 
provided  additional  anchoring.  The  wire  to 
the  shack  was  clipped  to  the  antenna  wire 
with  an  alligator  clip.  The  whole  base-mount- 
ing scheme  is  shown  in  Figure  5, 

Of  course,  you  don't  need  to  watch  the 
balloon  to  know  a  catastrophe  occurred  with 
the  system.  When  the  wire  came  down  short- 
ly after  the  contest  began,  the  linear  let  me 
know  right  away  by  emitting  a  profoundly 
disgusted  hiss.  Signals  dropped  off  to  almost 
nothing.  The  SWR  on  the  antenna  tuner  sky- 
rocketed and  all  operations  were  momentari- 
ly suspended.  Conditions  improved  the  sec- 
ond night  of  the  contest. 

Inflation  Process 

The  balloons  I  used  had  necks  that  fit  di- 
rectly over  the  helium  tank  valve,  without  the 
need  for  a  special  nozzle.  Rubber  bands  se- 
cured the  balloon  to  the  valve.  Inflation  was 
done  in  the  garage  with  the  door  down  to  keep 
air  currents  to  a  minimum,  with  the  cars  out- 
side and  the  ceiling  lights  off. 

Take  care  to  keep  the  balloon  away  from 
sharp  objects  like  hanging  shovels,  rakes  and 
brooms.  I  inflated  the  balloon  slowly  to  keep 
it  from  blowing  off  the  tank,  and  so  I  would 
not  accidentally  overinflate  and  pop  it.  When 
the  balloon  was  properly  inflated,  I  pinched 
the  neck  and  put  the  stopper  in  it,  securing  the 
neck  tightly  around  the  stopper  with  rubber 
bands.  The  balloon  was  then  tethered  to  a 
short  string,  using  the  screw  hook  in  the  stop- 
per, and  the  other  end  of  the  string  was  tied  to 
a  5-pound  dumbbell,  It  is  surprising  how 
much  weight  a  balloon  this  size  can  lift.  It 
took  a  medium-sized  hammer  up!  Be  sure  to 
use  sufficient  securing  weight. 

Bringing  the  balloon  outside  requires  a 


tight  grip  on  the  base  of  the 
balloon  as  well  as  on  the 
dumbbell  or  whatever  weight 
is  used.  Slight  gusts  of  wind 
will  send  the  balloon  into  wild 
gyrations  and  it  could  easily 
hit  a  twig  or  the  corner  of  the 
eaves  and  pop.  As  soon  as  the 
antenna  wire  is  connected  to 
the  base  of  ihc  balloon,  the 
balloon  should  be  let  up  so  that 
it  will  be  out  of  the  way  of  the 
roof  or  low  trees.  Stability  im- 
proves when  the  balloon  is 
clear  of  objects  that  create 
wind  turbulence.  It  should  not 
be  left  at  great  heights 
unattended  or  for  Long  periods  during  the 
daylight  hours,  as  a  mishap  can  occur  and 
neighbors  might  get  inquisitive  (along  with 
half  the  country  if  the  balloon  is  high 
enough). 

Determining  The  Best  Height 

This  kind  of  antenna  is  especially  useful  on 
80  or  160  meters.  Normally  the  ^i-wave 
height  is  best  for  all-around  use.  The  length 
can  be  measured  by  determining  the  circum- 
ference of  the  spool,  with  the  wire  fully 
wound  on  it,  and  then  counting  the  turns  by 
feeling  the  knob  thumping  on  your  hand.  It  is 
important  to  add  the  length  of  the  lead-in 
when  determining  antenna  length,  Don't  ex- 
pect exact  resonance — a  -%-wave  radiator  is 
nonresonant  anyway.  The  reactance  is  tuned 
out  by  the  transmatch  at  the  station. 

Il*s  sometimes  desirable  to  use  heights 
greater  than  %  wavelength.  When  this  is 
done,  precautions  must  be  taken  to  ensure 
that  the  antenna  cannot  fall  on  a  power  line. 
There  is  increased  risk  of  such  problems  as 
the  wire  coming  down  on  television  antennas, 
neighbors'  cars,  houses,  and  such  things.  The 
slope  and  tension  will  increase  as  the  balloon 
is  flown  higher.  The  aluminum  welding  wire 
that  I  used,  about  A.W.G,  #20,  gives  approx- 
imately 1200  feet  (366  meters)  per  pound. 
This  can  be  lifted  by  the  balloon  I  chose,  and 
is  about  as  long  as  any  wire  that  any  ham  is 
likely  to  want  to  use.  The  length  of  the  wire 
will  determine  the  cones  of  maximum  radia- 
tion around  the  antenna.  As  the  wire  is  made 
longer,  the  cones  become  sharper — that  is, 
the  angle  of  the  apex  decreases.  Minor  lobes 
also  appear,  A  complete  discussion  of  this 
subject  would  require  a  long  article  or  book 
chapter  all  by  itself,  and  there  is  simply  not 
space  here  for  it.  Long  wire  antennas  are  dis- 
cussed in  The  ARRL  Antenna  Book,  where 
detailed  illustrations  of  the  maxima  are 
given. 

Considering  that  the  maximum  length  of  a 
balloon  antenna  is  two  wavelengths  at  160 
meters,  there  will  not  be  appreciable  gain 
resulting  from  the  major  lobes  of  a  longwire 
of  this  size.  There  will  be  excellent  low-angle 
radiation  in  some  directions,  however,  and  it 
may  be  expected  that  these  maxima  will 
provide  superior  low-angle  radiation  com- 
pared with  any  other  kind  of  1 60-meter  anten- 
na available  to  most  amateurs.  For  example, 
a  1 .5-wavelength  wire  at  1.810  MHz  will 
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measure  777  feet  (236  me- 
ters) and  will  have  maxima 
in  a  double  cone  wiih  apex 
angle  about  43  degrees,  and 
also  in  the  plane  perpendicu- 
lar to  the  wire.  If  this  wire 
flies  at  an  angle  of  43  de- 
grees up  from  the  horizon 
with  a  wind  from  the  north, 
there  will  be  low-angle  max- 
ima toward  the  North  and 
South,  and  also  toward  the 
East  and  West  (Figure  6). 
These  result  from  phasing  at 
quite  high  locations  above 
the  ground  and  will  be  es- 
sentially the  same  as  if  the 
antenna  were  in  free  space. 
There  will  be  radiation  at  somewhat  elevated 
angles  in  various  directions.  The  actual  pat- 
tcm  is  rather  complicated,  hut  with  a  bit  of 
imagination  you  can  envision  the  radiation 
pattern  in  three  dimensions. 

We  have  no  control  over  the  wind  direc- 
tion, but  we  can  change  the  length  of  the  wire 
and  obtain  maxima  at  low  angles  in  any  de- 
sired direction,  no  matter  what  the  wind  di- 
rection. Winds  do  change  frequently, 
though,  and  if  you  get  very  serious  about 
balloon  antenna  operation  you  may  find  your- 
self listening  to  NO  A  A  Weather  Radio  quite  a 
lot.  It's  helpful  to  know  when  to  reel  in  the 
balloon! 

Again,  don't  forget  to  tether  the  balloon 
with  fishing  line  along  with  the  wire,  so  that 
the  balloon  will  not  be  likely  to  take  the  wire 
with  it  if  there  is  an  accident. 

The  Impermanence  of  It 

I  have  wondered  why  this  kind  of  antenna  is 
not  used  more  often  by  enthusiasts  of  1 ,8  and 
3,5  MHz,  and  I  think  I  have  some  idea.  First, 
and  quite  legitimately,  many  hams  are  in  ar- 
eas where  this  kind  of  project  is  impractical 
and  perhaps  even  dangerous.  A  trip  to  the 
country,  QRP  style,  is  an  alternative  in  these 
cases.  You  may  want  to  try  this  for  Field  Day 
on  80  meters  and  possibly  even  40  meters. 
It's  worth  a  try  from  a  temporary  location. 
Don't  do  anything  that  might  endanger  your 
life  or  someone  else's  life  by  trying  this  near 
power  lines,  however. 

Second,  this  kind  of  antenna  seems  imper- 
manent. Flimsy,  and  even  "hokey"  to  some 
because  it  may  be  brought  down  by  mis* 
chtcvous  winds  or  birds,  and  because  it  is 
subject  to  so  many  variables.  It  may  even 
seem  like  cheating  to  use  a  balloon  support 
But  it  works .  The  loss  rate  is  considerable  no 
matter  what  you  do,  but  it's  still  fun  while  it 
lasts. 

On  The  Air 

The  First  thing  I  noticed  when  I  flew 
my  first  balloon— a  %-wave  160-meter  slant- 
ing vertical— was  noise.  It  is  evidently  no 
misconception  that  a  wideband  vertical  will 
pick  up  tremendous  amounts  of  noise,  often 
S-9.  Signals  were  often  as  high  as  S-9  +  30, 
while  on  my  880-foot  (270-meter)  tongwire 
the  signals  were  rarely  of  that  caliber.  Even 
sot  it  was  often  true  that  signals  were  readable 
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Figure  6,  Radiation  patterns  for  a  1.5 
wavelength  wire  at  43  °  to  the  horiztw. 
This  is  an  excellent  low-angle  radiator. 
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Figure  7.  Several  balloon  antenna  ar- 
rangements. 


on  the  longwire, 
with  noise  levels  of 
S-2  or  S-3,  which 
weren't  readable  on 
the  vertical.  I  there- 
tore  set  up  an  arrangement  with  a  separate 
receiver  so  that  I  could  listen  on  the  longwire 
while  transmitting  on  the  balloon-supported 
antenna. 

Results  were  immediately  gratifying.  I 
tuned  up  to  500  watts  CW  output,  the  most 
power  I  dared  to  use  on  that  thin  wire.  Signal 
reports  were  quite  routinely  S-9-plus.  It 
wasn't  unusual  to  hear  any  report  less  than 
589,  I  did  not  work  any  DX,  except  for  the 
Virgin  Islands,  Puerto  Rico  and  Alaska,  but 
this  is  probably  because  I  didn't  have  the 
appropriate  system  of  beverage  antennas  that 
is  best  for  hearing  DX  at  1.8  MHz.  On  80 
meters  I  easily  worked  JA  stations,  hearing 
somewhat  better  on  that  band  with  the  balloon 
vertical  since  the  noise  level  was  a  little  more 
reasonable. 

In  the  contest,  stations  that  are  well  known 
for  holding  frequencies,  were  calling  me. 
That  meant  the  thing  was  getting  out,  even 
when  it  was  flying  at  an  angle  of  35  to  45 
degrees  above  the  horizon.  I  used  12  radials 
laid  under  the  snow,  each  %  wavelength  long 
at  1.8  MHz.  When  W0AIH  answered  me 
during  a  run,  I  knew  I  was  doing  something 
right! 

I  noticed  some  static  buildup  on  the  antenna 
while  it  was  being  put  up*  This  should  be 
expected.  Avoid  shock  by  not  touching  the 
ground  wire  or  lead-in  before  the  antenna  has 
been  connected.  If  it  snows  or  rains,  or  if  the 
wind  gets  too  strong,  the  antenna  should  be 
reeled  in.  It's  no  fun  to  work  in  constant  fear 
of  a  sudden  load  change. 

Trial  and  error  is  part  of  any  project,  but  I 
hope  this  article  will  help  you  avoid  some  of 
the  more  common  problems  involved  in  try- 
ing to  fly  balloon-supported  antennas.  More 
complex  projects,  such  as  balloon-supported 
wire  quads  for  160  meters,  are  in  the  back  of 
my  mind . 

Future  Designs 

The  main  problem  was  the  wind.  It  is  not 
common  for  many  locations  to  be  windless 
or  near  windless  in  the  wintertime,  A  plain 
balloon  will  be  blown  down  by  a  wind  of 
more  than  about  20  miles  per  hour.  Kites 


would  be  better  under  such 
conditions,  but  there  is  no 
guarantee  that  a  kite  will 
stay  up  when  conditions 
change.  It  would  be  ideal 
to  have  a  device  that  would 
fly  under  conditions  of  no 
wind  up  to  perhaps  30  or 
even  35  miles  per  hour. 
(Wind  speeds  greater  than 
35  miles  per  hour  are  unfa- 
vorable even  for  the  best 
kites.)  I  have  heard  that 
there  is  a  device  called  a  Ky- 
toon  that  will  serve  this  pur- 
pose, but  I  would  prefer  to 
attempt  to  build  my  own  at 
low  cost,  since  these  flying 
machines  seem  to  have  a 
propensity  for  getting  lost  or 
destroyed. 

The  stabilizer  described 
here  is  a  big  help,  but  in  a 
gusty  wind,  or  a  wind  more  than  20  miles 
per  hour,  the  balloon  still  flies  very  low 
and  may  hit  tree  branches,  and  get  snagged, 
or  pop.  It  may  be  necessary  to  use  a  kite 
for  relatively  windy  conditions  and  a  balloon 
for  less  windy  weather,  but  the  goal  is  to 
make  a  single  device  thai  will  stay  up  in  a 
variety  of  weather  conditions.  One  idea  is  to 
attach  a  balloon  to  a  small  kite.  In  this  case, 
itrs  important  that  ihc  balloon  be  able  to  lift 
the  kite,  and  that  the  kite  not  break  because  of 
the  added  wind  resistance  caused  by  the  bal- 
loon, It  should  also  be  ensured  that  the  bal- 
loon will  not  be  popped  by  a  pointed  part  of 
the  kite,  Figure  7 A  shows  one  possible  ar- 
rangement. 

Another  idea  is  to  use  a  pair  of  garbage 
bags  for  the  balloon  or,  alternatively,  large 
plastic  bags  from  a  department  store.  Two  of 
the  bags  could  be  taped  together  using  wide 
plastic  tape,  such  as  is  shown  in  Figure  7B, 
The  joint  could  be  sealed  with  acrylic  spray 
and  the  gas  put  in  a  hole  cut  in  a  corner  of  the 
bag.  It  is  of  a  shape  that  might  be  rigged  to  fly 
as  a  kite,  especially  if  fins  could  be  attached 
for  stabilization. 

I  plan  to  keep  working  on  balloon  supports 
that  are  more  reliable  and  that  will  stay  up 
longer.  The  low  bands  are  primarily  winter- 
time DX  bands,  which  is  fine  since  there  are 
no  thunderstorms  in  many  places  during  the 
winter. 

Conclusions 

I  thought  about  putting  up  some  son  of 
short  vertical  or  inverted  L  and  forgetting 
about  the  balloon  idea  altogether.  Such 
thoughts  come  to  me  when  another  balloon 
gets  away— it  is  staggering  to  realize  how 
many  different  ways  this  can  happen— but 
nothing  outperforms  the  ultimate,  no-com- 
promise, full-size  antenna  for  transmitting. 
Til  keep  the  short  verticals,  longwires  and 
inverted  Ls  for  use  when  conditions  will  not 
permit  balloon  flying,  but  in  the  next  160- 
meter  contest,  you  can  be  pretty  sure  that  if 
W1GV  has  a  big  signal,  the  antenna  is  a 
%-wave  balloon  vertical  or  a  longer  balloon 
sloper!| 
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73  Book  Review 


On  the  Road  Again 

Tips  from  the  best  in  mobile  HF 


Reviewed  by  Larry  Ledlow,  Jr.  NA5E 


The  Best  of  HF  Mobil  eering: 

A  HF  Mobile  Antenna  Compendium 
by  Don  Johnson  W6AAQ 
Published  b>  the  Author 
Box  595 

Esparto,  CA  95627 
Price:  $10 

Small,  fill  I -featured  HF  transceivers  seemingly 
make  mobile  operation  a  Miap  these  days .  .  .  that  is, 
until  it's  lime  lo  consider  a  proper  antenna  installa- 
tion. A  half-wave  dipole  for  75m  phone  simplv  will 
not  fit  atop  anything  less  than  a  four-trailer  tandem 
"road  train"'  like  the  Ausmcs  use  to  cany  goods 
through  the  outbaek.  A  quarter-wave  whip  for  40 
meters?  Good  luck  with  the  power  lines,  under- 
passes, and  low  flying  aircraft.  All  kidding  aside, 
mobile  HF  antenna  installation  requires  serious 
planning  to  make  the  most  of  very  restricted  real 
estate.  Don  Johnson  W6AAQ  brings  forty  years  of 
mobile  experience  within  easy  reach  through  his 
new  compendium,  which  makes  life  much  easier 
for  the  new  generation  of  "mobi leers.1 

The  1 1 6-page  compendium  emphasises  automo- 
bile HF  antenna  installations,  but  mariners  will 
find  some  very  worthwhile  points  to  consider  for 
their  own  requirements.  The  author,  long  recog- 
nized as  an  outstanding  authority  on  HF  mobile 
operations,  combines  the  highlights  of  40  years  of 


ham  mobi leering  taken  from  his  own  records  as 
well  as  3995  Mobileer  Newsletter,  73,  QST,  and 
CQ.  The  result  is  simply  wonderful. 

Why  40  years  of  HF  mobil eering?  Believe  it  or 
not,  hams  were  not  allowed  mobile  operation  on 
80,40.  or  20  meters  until  15  July  1948.  Along  with 
a  select  few  in  other  parts  of  the  country.  W6AAQ, 
W6NTU,  and  W6ZIG  ushered  in  a  new  age  of 
hamming  by  meeting  on  3995  kHz  just  after  mid- 
night on  thai  date.  Shortly  thereafter,  the  San  Fran- 
cisco Bay  area  group  grew  to  more  than  a  dozen, 
and  informal  meetings  ami  equipment  comparisons 
followed. 

The  3995  .Mobi leers  were  born 

W6AAQ  begins  his  book  with  a  brief  history  of 

HF  mobile  developments.  Perhaps  ihe  old  timers 
will  remember  Carter  Modulation,  named  after 
Bob  Carter  W6NTU.  that  proved  a  much  more 
efficient,  two-tube  AM  transmitter  than  predeces- 
sors. This  was  just  what  mobi  leers  needed.  Early 
receivers  were  typically  fixed-tuned  converters  fed 
into  the  autos*  broadcast  band  receivers.  By  the 
early  1 950s,  the  Gonsel  Super-6  tunable  convener 
arrived  on  the  mobile  scene.  With  suitable  modifi- 
cations, the  Gonsei -6  could  serve  as  a  transceiver, 
but  other  equipment  soon  displaced  it. 

After  his  brief  history  of  3995  Mobi  leering  expe- 
riences,  the  author  moves  quickly  to  pertinent 


points  of  mobile  installation  procedures  and  con- 
siderations. No  doubt  many  readers  will  wince 
while  reading  page  8.  which  discusses  the  utility  of 
certain  devices  for  drilling  holes  in  nice*  shiny, 
new  automobiles.  (DonH  worry,  the  first  hole  is 
always  the  hardest  and  most  painful  to  drill.  The 
rest  come  much  more  easily.)  Discussions  on  safe 
power  installations,  coil  home  brew mg,  multi-hand 
antennas,  field  strength  measurements,  and  much 
more,  follow. 

The  second  half  of  the  book  contains  reprints  of 
articles  describing  mobile  antennas  and  tuners. 
Readers  should  find  m;my  of  the  pre- 1 960  ads  of 
interest,  too.  Don't  miss  the  SSB  transmitter  sche- 
matics dated  1954,  either.  Wayne  Green  fans  wiH 
no  doubt  find  interesting  the  review  of  the  Gonset 
G-66  receiver.  W2NSD  was  editor  of  CQ  when 
that  article  was  written  (July  1956).  How  times 
change. 

Don  Johnson***  book  will  help  anyone,  novice  or 
expert,  put  together  an  efficient,  top-notch  HF 
mobile  installation.  Everyone— and  1  mean  every- 
one— thinking  about  installing  a  mobile  transceiv- 
er, from  a  10m  FM  rig  to  a  100W  SSB  unit,  should 
read  this  book.  After  nearly  ten  years  of  HF  mobile 
experience,  I  can  testify  to  the  book's  sensible 
approach  to  mobi  leering,  t  only  wish  Don  had 
published  The  Best  of  HF  Mobileering  a  decade 
ago.  It  would  have  saved  me  a  lot  of  grief 
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MARS  and  Am  a  teur  Radio 


The  Military  Affiliated  Radio  System 


by  Gerard  J.  Scarano  W1ZM,  NNN0WAJ 


4(  4  11  stations  this  net-All  stations  this 
l\  net-This  is  NNN0NBL  establising 
the  One  Hotel  3  Bravo  Navy  Marine  Corps 
MARS  traffic  net-This  is  a  directed  net-Are 
there  any  stations  with  traffic?-Over."  This 
is  the  voice  of  the  Military  Affiliated  Radio 
system's  MARS  operator  at  the  United  States 
Submarine  Base  in  New  London.  Groton, 
Connecticut,  amateur  radio  call  K 1 SSN  oper- 
ating on  4007  kHz,  Upper  Side  Band.  This 
net  is  established  daily  at  1900  local  time  for 
handling  incoming  and  outgoing  Connecticut 
traffic.  Other  nets  on  different  frequencies 
are  in  process  throughout  the  world  around 
the  clock,  passing  traffic  by  voice,  CW, 
RTTY  or  even  Packet. 

What  and  Whv  MARS 

- 

The  Military  Affiliated  Radio  Svstcm  is  a 
Department  of  Defense  (DOD)  sponsored 
program1  established  as  a  separately  man- 
aged and  operated  program  by  the  Army, 
Navy,  and  Air  Force,  This  article  addresses 
Navy-Marine  Corps  MARS  only.  It  is  com- 


posed of  licensed  US  Amateur  Radio  Stations 
voluntarily  participating  and  contributing  to 
auxiliary  communications  locally,  national- 
ly, or  internationally  as  an  adjunct  to  normal 
Naval  Communications.  Such  communica- 
tions are  available  to  Military,  Civil,  and 
Disaster  Officials  during  emergencies.  High 
on  its  list  of  priorities  is  handling  morale  and 
quasi-official  record  and  voice  communica- 
tions for  Armed  Forces  and  Authorized  US 
Government  Civilian  Personnel  stationed 
throughout  the  world.  In  addition,  MARS 
creates  interest,  and  furnishes  a  means  of 
training  members  in  Naval  Communication 
Procedures,  thus  providing  a  potent iaJ  re- 
serve of  trained  radio  communications 
personnel  for  military  duty. 

History 

The  US  Navy's  association  with  amateur 
radio  dates  back  to  the  very  inception  of 
the  art  of  wireless  communications,  CW 
operators  cut  their  teeth  on  the  weather  re- 
ports, time  signals,  and  notices  to  Mariners 


emitting  from  the  Navy  Station,  NAA  in  Ar- 
lington, Virginia,  and  commissioned  in 
1913.  While  with  the  Navy  in  Washington. 
DC,  I  lived  on  South  Courthouse  Road,  in 
Arlington,  Virginia,  two  blocks  from  what 
was  then  the  three  500-foot  towers  of  old 
NAA,  and  on  the  other  side,  two  blocks 
away,  was  the  active  Army  station  WAR  with 
its  very  impressive  rhombics.  i4It  was  a  plea- 
sure to  operate  my  ham  rig  W4JFM  with  a 
forty-foot  vertical  over  the  remnants  of  the 
old  NAA  counterpoise  (radials),  which  were 
still  embedded  in  the  red  clay  of  the  Virginia 
soil.  The  combination  turned  out  to  be  a 
pipeline  to  DX  all  over  the  world,  with  only 
50  watts/* 

The  US  Navy  didn't  take  long  to  realize  the 
immense  potential  gain  by  forming  a  close 
relationship  with  amateur  radio,  and  assumed 
a  policy  of  encouragement  and  support  to- 
ward the  amateur  fraternity.  Within  ten  days 
of  the  US  entry  into  World  War  I,  on  7  April 
19 1 7, 500  of  the  then  6,000  US  amateur  radio 
operators  were  enlisted  for  duty  in  the  US 


Photo  A ,  Code  practice. 


Photo  B*  Lieutenant  Hund  operating  2  meter 
packet. 
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Navy,  and  before  the  war  was  over,  some 
3,500  more  amateurs  joined  one  of  the  ser- 
vices. In  World  War  II  over  2,500  amateur 
radio  operators  served  with  the  Armed 
Forces,  and  many  thousands  more  assisted  in 
industry  and  research. 

On  t7  August  1962,  The  Honorable  Fred 
Kortfu  Secretary  of  the  Navy,  approved  a 
plan  to  establish  a  Navy  MARS  on  \  January 
1963,  Following  this,  on  30  November 
1968,  the  Department  of  Defense  (DOD) 
issued  a  directive  formalizing  the  composi- 
tion,  mission,  and  function  of  MARS,  and 
set  policies  supporting  both  MARS  and  civil 
amateur  radio  activities,  I  became  an  official 
Navy  MARS  operator  in  May  1966.  having 
been  an  Army  MARS  operator  before  World 
War  II. 

The  DOD  directive  concurred  in  the  mis- 
sion statements  outlined  at  the  beginning  of 
this  article,  and  among  other  things,  speci- 
fied: 1)  It  shall  be  our  policy  in  MARS  to 
support  and  encourage  MARS  and  amateur 
radio  activity  within  the  Department  of  the 
Navy  and  to  avoid  any  action  which  would 
tend  to  jeopardize  the  independent  pre- 
rogatives of  the  individual  amateur  radio 
operator*  2)  In  addition  we  shall  recognize 
the  technical  and  operating  proficiencies  in- 
herent in  the  possession  of  a  valid  amateur 
radio  license  issued  by  the  Federal  Commu- 
nication Commission  or  other  competent  US 
authority. 

MARS  at  the  US  Submarine  Base  in 
New  London,  Groton,  CT 

It  was  based  on  these  two  policy  statements 
that  I,  upon  my  retirement  from  the  Navy 
Department  in  Washington,  DC*  accepted 
the  job  as  Custodian  of  the  MARS/ Amateur 
Radio  Station  on  base.  The  station  was  then 
under  the  control  of  Special  Services*  who  at 
one  time  had  provided  much  money  to  buy 
equipment,  such  as  the  Collins  fc*S"  line  and 
KWM^2s.  However,  things  had  deteriorated 
so  that  little  of  this  equipment  was  in  operat- 
ing condition*  The  station  was  placed  under 
the  control  of  the  Base  Telecommunications 
Department.  Now  we  are  able  to  comply  with 
the  DOD  directive's  mission  statements  and 
policies. 

On  20  October  1987,  Captain  John  Cox. 
Commanding  Officer  of  the  Submarine  Base 
and  an  amateur  radio  operator  himself, 
presided  over  a  formal  ribbon  cutting  cere- 
mony. Today,  with  refurbished  operating  po- 
sitions, the  station  Hashes  with  the  latest  in 
electronic  equipment,  including  computers, 
beams,  and  dipoles  installed  from  1 00- foot 
poles  and  lowers.  There  is  CW  voice,  RTTY, 
and  packet  capability  on  HF,  VHF  and  UHF. 
Several  frequencies  can  be  covered  at  one 
time,  including  a  station  UHF  repeater  on 
military  frequencies.  The  membership  has 
been  restricted  to  active  and  retired  military 
and  civit  service  personnel.  Official  meetings 
are  held  on  Monday  evenings,  but  it  is  not 
unusual  to  find  members  operating  any  time 
of  the  day  or  evening. 

With  all  this  support  from  the  Navy,  the 
next  question  is,  "What  has  this  station  affili- 
ated with  MARS  contributed  to  the  pro- 
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gram?"  To  start  with,  the  station  is  still  suf- 
fering from  organizational  growing  pains 
which  are  slowly  being  overcome.  However, 
on  two  occasions  the  station  has  solicited 
additional  operators  from  the  local  Tri-City 
Radio  Club  and  has,  as  a  joint  effort,  featured 
two  "Special  Event1  weekends  celebrating 
the  arrival  of  the  first  nuclear  submarine, 
NAUTILUS,  back  to  its  home  port  in  Gro- 
ton,  Connecticut  for  a  memorial  and  the  dedi- 
cation of  the  NAUTILUS  Memorial  and  Mu- 
seum. Over  2,000  contacts  were  made  on 
each  occasion. 

Another  event  is  planned  for  early  autumn 
1 988,  Drop  Boxes  have  been  placed  in  appro- 
priate spots  within  the  base  for  outgoing  mes- 
sages. These  messages  are  put  on  the  air 
daily.  Code  practice  and  technical  classes  are 
being  run  weekly  for  those  desiring  to  obtain 
an  amateur  license  or  to  upgrade  their  li- 
cense. In  addition,  special  classes  are  being 
run  for  the  local  Sea  Cadets.  Periodically, 
FCC  examinations  are  given.  A  special  re- 
quest is  in  process  to  handle  'At  Sea  Traf- 
fic." Messages  go  from  -'SEND  MONEY* * 
to  'MORALE  BUILDING"  between  ser- 
vice persons  and  their  families.  Deaths  and 
serious  illnesses  are  referred  to  the  Red  Cross 
as  a  matter  of  policy.  When  not  operating, 
special  facilities  are  available  for  equipment 
repairs  or  experimental  construction.  Vistors 
are  alwavs  welcome. 

Eligibility  to  Join  and  Benefits  to  Gain 

Eligibility  for  membership  in  the  MARS 
program  is  restricted  to  the  following: 

1 )  Must  be  1 4  years  of  age  or  older, 

2)  Must  be  a  US  Citizen  or  resident  alien. 

3)  Must  possess  a  valid  amateur  radio  license 
issued  by  ihc  FCC  or  other  competent  US 
Authority. 

4)  Must  possess  a  station  capable  of  operating 
on  MARS  HF  frequencies.  (Most  commeri- 
cal  equipment  will  hit  these  frequencies,  or 
will  with  a  slight  modification,) 


Photo  D.  Cusiodian  Jerry  Scarano  tuning  up 
RTTY. 

In  addition,  MARS  members  must  agree  to 
operate  in  accordance  with  the  rules  and  reg- 
ulations governing  MARS.  In  Navy  MARS  a 
minimum  of  13  hours  per  calendar  quarter. 
with  12  of  the  18  hours  being  on  Area  or 
Region  HF  networks,  is  required. 

The  benefits  are  numerous,  but  the  most 
outstanding  follow: 

1 )  Membership  adds  to  the  enjoyment  of  your 
amateur  radio  hobby . 

2)  You  become  part  of  the  Navy- Marine 
Corps"  worldwide  communication  system, 

3)  You  increase  your  communication  skills 
and  capabilities. 

4)  You  have  may  select  correspondence 
courses  in  communications  and  electron- 
ics from  MARS  free  as  soon  as  you 
have  completed  six  months  of  active  mem- 
bership. 

5)  You  can  operate  on  specially  assigned  mil- 
itary radio  frequencies. 

6)  You  will  join  a  group  of  dedicated  fellow 
radio  amateurs  who  are  participating  in  a 
meaningful  public  service. 

7  j  You  will  gain  a  feeling  of  being  associated 
with  a  military  mission  and  of  contributing  to 
the  welfare  and  preparedness  of  the  nation. 

8)  You  will  be  operating  in  regulated,  disci* 
plined  radio  nets  with  specific  operating 
rules. 

9)  You  will  participate  in  the  MARS  Excess/ 
Surplus  Equipment  Program  as  soon  as  you 
have  served  six  months  of  active  member- 
ship. Issue  of  equipment  is  based  on  avail- 
ability. 

Where  Tn  Apply 

You  may  join  Navy  MARS  by  sending 

your  request  for  application  forms  to: 
Chief  Navy -Marine  Corps  MARS 
4401  Massachusetts  Ave.  NW 
Washington  DC  20390-5290 
They  will  process  your  request  through 

your  local  MARS  coordinator.  Good  Luck 

and  Welcome  Aboard  I 
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THE  MOST  AFFORDABLE 

REPEATER 

ALSO  HAS  THE  MOST  IMPRESSIVE 
PERFORMANCE  FEATURES 

(AND  GIVES  THEM  TO  YOU  AS  STANDARD  EQUIPMENT!) 


KITf  ONLY  $675 
WIRED  $975 
VHF  OR 


FEATURES: 

•  SENSITIVITY  SECOND  TO  NONE!      GaAsFET  front  end  on  vhf 

models  gives  12dBS!NADof  flU2uV(vhf).0.15uV(22%  UHF  model 
0.25uV  std,  0.  luV  with  optional  helical  resonator  preamp, 
•SELECTIVITY  THAT  CANT  BE  BEAT!    Both  8-pole  xtal  filter  & 
ceramic  filter  for  >  lMdB  at  only  ±  12kHz.  Helical  resonator  front 
end  to  combat  desense  &  intermod, 

•CLEAN,  STABLE  TRANSMITTER,  up  to  18W  output  standard:  50 W 
with  accessory  power  amplifier. 

•FCC  TYPE  ACCEPTED  for  commercial  high  band  and  uhf . 
•Courtesy  beep,   field-programmable  CWID,  flutter-proof  squelch, 
automatic  frequency  control  to  compensate  for  off-frequency  trans- 
mitters {all  standard  features). 

•Full  range  of  options  available,  such  as  autopatch.  phone  line  or 
radio  remote  control,  sub-audible  tonesi  dup lexers. 


HIGH  PERFORMANCE  TRANSMITTERS 

&  RECEIVERS  FOR  REPEATERS 

AUDIO  &  DIGITAL  LINKS,  TELEMETRY,  ETC. 


•FM  EXCITERS: 

Kits$99.VWt$179.  2W 

continuous  duty.  TCXO& 

xtal  oven  options  available. 

•TA51forl&M,6M,2M, 

15#-174,224MHz. 

•TA451  for  uhf, 

FCC  type  accepted  for  commercial  bands. 

■Call  for  latest  information  on  900  MHz  transmitters. 

•VHF  &  UHF  AMPLIFIERS.      For  Flvl,  SSB,  ATV.    Output  from  10 

to  50  Watts.  Several  models,  kits  starting  at  $79. 


•R144/R220  FM  RECEIVERS  for  2M, 

1 50-1 74,  or  220  MHz.  GaAs  FET 

front  end,  0  12uV  sensitivity! 

Both  crystal  &  ceramic 

filters  plus  helical  resonator 

front  end  for  exceptional 

selectivity:  >  lMdBat  ±  12kHz 

(best  available  anywhere)! 

Butter-proof  sq  uel  c  h .  AFC  tra  cks 

drifting  transmitters, 

Kit  $149.  w/t  $229, 

•R451  UHF  FM  RCVR,    Similar  to  above,    Tuned  line  front  end, 

0.25uVsens.    (0,luV  with  optional  he  I.  res,  preamp).  Kit  $149, 

wtt  $229. 

•R9#l  FM  RCVR  FOR  9M  MHZ,  Triple-conversion,  GaAs  FET  front 

end,  0,2uV  sens,  Kit  $169,  w/t  $259. 

•R76  ECONOMY  VHF  FM  RCVR  for  1®M,  6M.  2Mr  220.   Without  hel 

resorafc.  Kits  only  $  129. 

•Weather  satellite  &  AM  Aircraft  receivers  also  avail. 


FCC  TYPE-ACCEPTED  TRANSMITTERS  &  RECEIVERS  AVAILABLE 
FOR  HIGH-BAND  AND  UHF.    CALL  FOR  DETAILS. 


Send  $1  for  36  page  catalog  by  return  mail. 

(Send  $2.00  or  4  IRC'a  for  overseas  mailing) 

•Order  by  phone  or  mail  •  Min  $3  S  &  H  per  order 
•Use  Visa,  Mastercard,  Check,  or  UPS  COD. 


GaAs  FET  PREAMPS 

at  a  fraction  of  the  cost  of 
comparable  units! 


LNG-(*) 

GaAs  FET 
PREAMP 

ONLY  $59! 

Wired/tested 

FEATURES: 

*Vtry  Low  Noise:  C  7dB  VHF.  <B.8dB  UHF 
•High  Gain:   13-20dB.  depending  on  frequency 
•Wide  Dynamic  Range:  to  resist  overload 
•Stable:  new-type  dual-gate  GaAs  FET 

*  Specify  twnmg  range  desired:  26  30.  46-56, 
137  150,  1SO-172.  210-230.  400*470,  or 
800960  MHz 


LNW-(*) 

MINIATURE 

GaAs  FET 

PREAMP 

0NLY$24/k.t 

$39  Wired/tested 

GaAs  FET  Preamp 

simitar  to  ING,  except  designed  for  km  cott 

&  filial  tilt.  Only  3/8"W  x  i-5/8'U  3/4'H. 

Easily  mounts  in  many  radios. 

*  Specify  tuning  range  desired:  25-35,  35-55, 
55  SO,  90  120.  120-150.  150-200,  200-270, 
or  400-500 MHz. 


"■* 


LNS-(*) 

IN-LINE 

PREAMP 

ONLY  $79/kit 

$99  Wired/tested 


GaAs  FET  Preamp  wrtii  features  similar  to  LNG 
series,  except  automatically  switches  out  of 
line  during  transmit.  Use  with  base  or  mobile 
transceivers  up  to  25W. 

*  Specify  tuning  range  desired  12Q-175, 
200-240,  or  4Q0-5OQ  MHz. 


HELICAL  RESONATOR 
PREAMPS 


Low-nojse  preamps  with  helical  resonators 
reduce  Lntermod  &  cross-band  interference  in 
critical  appfications. 
MODEL  HRA-T ),  $49  vhf,  S84  uhf. 

*  Specify  tuntng  range  destred:  143- 150,  150- 
158,  158-162,  162-174,  213-233,  420-450, 
450-465 1  or  465  4  75  MHz. 


HIGH-SPEED 

DIGITAL  RF 

LINKS 


You've  waited  a  long  time  for  a 
simple,  reliable,  low-cost  9600 
baud  PACKET  NETWORKING 
system.  Now  you've  got  *tT  Our 
new  MO-96  MODEM  and  direct 
FSK  Transmitters  and  Receivers 
for  220  or  44©  MHz  interface 
directly  with  most  TNC's.  Fast 
diode  switched  PAs  output  15 
or  SOW.  Call  for  complete  info 
on  the  right  system  for  your 
application. 


ACCESSORIES 


•COR-3  Kit,  Control  ckts  and 
audio  mixers  needed  to  make  a 
repeater,  Tail  &  time-out  timers, 
local  Spkr  am  pi,  courtesy  beep 

•CWIDKit.  Field  programmable. 

timers,  the  works $59 

•TL>-2  DTMF  DECODER/ 
CONTROLLER  Kit.  Full  16  digits, 
switches  5  functions*  toll  call 
restrictor,  programmable,  much 
more.  Great  for  selective  calling 

too! $79 

•AP-3  AUTOPATCH  Kit  Use 
with  above  for  repeater  auto- 
patch. Reverse  patch  and  phone 
line  remote  control  std —  $79 

•AP-2  SIMPLEX  AUTOPATCH 
TIMING  BOARD  Kit      Use  With 

above  for  simplex  autopatch 

•  IVI  O  20  2  FSK  DATA 
MODULATOR  Kit.  Run  up  to 
1200  baud  digital  signals 
through  any  fm  transmitter  with 
full  handshakes.  Radio  link 
computers,  telemetry  gear, 
etc . ,  $39 

♦  D  E  -  2  0  2  FSK  DATA 
DEMODULATOR  Kit  for  revr  end 
or  link  .....*»*..»»<  +  *•**  Jp'jy 


RECEIVING 
CONVERTERS 


VHF 
MODELS 

KitvTthttS* 

Hit  leu  Case 

Wired  wi'caM 

UHF  MODELS 
Kit  wttti  Case 
XitieuCae 
Wnrfmtcm 


U9 


43  J  414  S*M 

43*437  at-341 

433-436  144  14* 

IUJX  MM 

*»as  II 35 

WW  MS  *22±*i 

MM  922  4»4U 


See  catalog  for  ftilt  tine  ot2w  transmitting 

converters  for  vhf  St  uhf.  Hits  only  $79. 

Linear  Amplifiers  avail  up  to  50  * 


Our  m  25th  Anniversary 


miromcs,  mc 

65- J  MOUL  ROAD'HILTON  NY  14468-9535 
Phone: 71 6-392-9430  h*™*™****  <•  *  n^m*  - 


AUTOPATCH 

WITH  REPEATER  CONTROLLER 


CES  510SA-II  FEATURES: 

•  StmpJe*  samp^i nq  fo*  i Lxod  stai L«i  ■ 
operation 

"  Half  or  1  uH  duplex  operatic^  f or 
repealer  uss 

•  Va  riabte  sam  pto  window  and  sam  pie        « 
rate  In  simplex 

•  Mobile  Access  via  single-  or  multi- 
digii  OTMF  codes 

•  Remotely  programmable  functions 
include  connect  code,  activity  timers, 
and  toll  restrict 

Regard  (ess  of  your  auta  patch  requirements 
reliably  long  term  service  tor  amateur  rikieti 


programmable  logic  for  use 
as  a  repeater  controller,  including 
KM  IT  hang  time,  TUT.  CW 10  Interval, 
and  courtesy  beep 
■  Remote  base  station  operation 
enabled  by  special  security  code 

•  Reverse  patch  capable,  automatic 
ring-ouT  upon  receipt  of  an  inbound  call 

*  Rur  selectable  CW  fDs  for  repeater 
or  patch  time  out,  patch  on,  and 
error  message 

J  he  CES  Model  51QSA  II  will  supply 
Stai  ion  or  remote  repealer  sites. 


Make  The  ^l^al  Connection 


Communications 

Electronics 
Specialties,  inc. 


931  S,  Sernoran  BlvdJSuile  218 
Winter  Park,  FL  32792 


THIS   IS   WHAT 

YOU' 


■WKHMt 


-**      .. 


•■li 


HIGH  SPl 
AWTESHa 


I 


*P>^^P^*i»i*W""^IIPIP**f*«W!nWP 


IF   YOU   BUY   AIM 

IMITATION   MAXCOM    !! 


0 


Absolut  ety  no  Tuning  wttn  a  MAXCOM  system. 
Stmpty  connect  »    dtaf  your  frequency  &nd  laik  __ 

Thar*  it,  fust  TALK 

OVER  5  0  0  0  MAXCOM  STATIONS  WORLD  WIDE 
BOX 502,  FT.  LAUD..  FL  33302  3ob-b87-bi7b 

KAXCOw   1*   i    fcgtiteieo   trideatrk   ind   it   o-ned  by   Hihcdi  Electronic!,    Inc. 
THE    BOTTOM    LINE:        "MAXCOM%OftKBu 

CIRCLE  101  OH  READER  SERVICE  CARD 


Easiest  Packet  Radio  Ever! 


DRSI's  POPacket  Adapter  plugs  right  into  your  IBM  *  PC/XT/ AT 
or  compatible.  One  port  connects  to  your  VHF  rig  and  gets  you 
on  the  air  in  minutes.  Our  one-page  Quick  Start  Guide  takes 
you  through  it  step  by  step.  Splitscreen  terminal  software 
(included)  runs  on  the  PC  and  turns  it  into  a  dual -port  TNC 
with  cross-band  digipeating.  The  software  can  run  in 
background,  letting  you  continue  to  use  the  PC  for 
other  work.  DRSI's  accessory  HF*Modem  with 
integral  tuning  indicator  gets  you  on  the  low 
bands  for  the  lowest  cost  even  Ask  your 
dealer  for  more  info. 


PC*  Packet  with  Software 
HF* Modem/Tuning  Indicator 

AAA 


Amateur 

List 
$139.95 

$  79.95 


Packet  Radio 

without  a 

Packet  Radio  TNC 

(800)  999-0204 


Digital  Radio  Systems,  Inc. 

2065  Range  Rd.  A  Clearwater,  FL  34625  A  [813)461-0204 


CIRCLE  399  ON  KAftEft  SUftVitE  6kM> 
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Number  10  on  your  Feedback  card 


A  uto  VIM:  Par  t  2 


Part  //:  Smart  power  supply  for  every  bench 


by  L  B.  Cebik  W4RNL 


Current  Monitor 

Although  voltage  monitoring  circuits  are 
growing  more  common  in  bench  supplies, 
there's  still  little  useful  current  monitoring,  A 
single  meter  for  gross  current  measurement 
provides  little  help  for  monitoring  low  cur- 
rent circuits,  while  a  sensitive  meter  pe^s 
long  before  the  supply  nears  its  maximum 
rated  output,  Automatic  monitoring  of  both 
positive  and  negative  current  drain  appears 
only  in  expensive  industrial  and  lab  equip- 
ment in  the  52,500-and-up  class.  A  simple, 
reliable,  and  effective  current  monitoring  cir- 
cuu,  however,  has  long  had  a  place  in  the  data 
books. 

The  current  monitor  in  A  uto- VIM  owes 
much  to  National  Semiconductor's  Linear 
Databook  circuit  for  routinely  converting 
current  drain  to  a  voltage  output  without  re- 
sorting to  ultra-precise  resistor  matching. 

The  sensor  circuits  in  Figure  4  use  different 
op  amps  to  sense  positive  and  negative  cur- 
rent flow.  The  TL08 1  (or  LF35 1 )  Bi-FET  op 
amp  uses  P-channel  inputs  which  work  with 
input  voltages  close  to  the  positive  supply 
value,  but  fail  as  the  input  voltage  approaches 
the  negative  supply  voltage.  By  contrast,  the 
newer  Tf  NFET  op  amp,  the  TL09 1  „  with  its 
N-channel  inputs,  shows  precisely  the  oppo- 
site characteristics.  Between  the  two,  we  ob- 
tain separate  but  parallel  sensors  for  positive 
and  negative  supply  currents. 

The  transistors,  whose  base  current  is  con- 
trolled by  the  op  amp  output,  control  the 
voltage  seen  at  the  33kQ  resistor.  In  fact,  the 


circuits  provide  an  output  voltage  per  mA 
of  line  current  equal  to  .00 1  times  the  product 
of  Rl  and  R3  divided  by  R2.  The  circuit 
shown  provides  .0033V  per  mA,  or  1, 65V 
at  500  mA.  Sensor  circuit  output  is  positive 
for  the  TL081/2N3904  combination  and 
negative  for  the  TLG91/2N3906  duo.  Al- 
though most  data  book  circuits  show  FETs 
rather  than  transistors  used  with  the  FET 
input  op  amps,  the  bipolar  transistors  work 
better  at  the  5V  end  of  the  power  supply 
range.  Note  the  10-turn  trimmer  pots  marked 
Rb,  which  will  receive  attention  during 
circuit  calibration. 

A  DC  amplifier  follows  each  sensor  to  in- 
crease the  voltage  to  a  level  desired  for  mea- 
surement. As  with  the  voltage  monitor,  the 
negative  amplifier  inverts  while  the  positive 
does  not,  thus  yielding  positive  voltages  for 
the  bilateral  switch.  Each  amplifier  has  a  gain 
of  6.7  so  that  the  metering  circuit  will  see 
12V  at  500  mA,  which  is  within  the  linear 
range  of  the  op  amps  and  within  the  switching 
range  of  the  4066.  Each  section  of  the  LF353 
includes  an  offset  balancing  circuit  to  de- 
crease errors  introduced  by  remnant  voltage 
outputs. 

The  4066  bilateral  switch  operates  just  as  in 
the  voltage  monitor,  switching  in  time  with 
the  positive  and  negative  readings  according 
to  the  signals  from  the  flip-flop.  One  section 
performs  another  chore,  that  of  shorting  and 
unshoning  pan  of  the  meter  resistor  chain  as 
the  current  rises  above  or  falls  below  50  mA 
at  the  sensors.  A  section  of  a  339  comparator 
causes  the  output  to  change  whenever  the 
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Figure  5.  Schematic  of  the  current  sensors  powered from  the  fixed  supplies. 


inverting  input  passes  1.2V.  The  resistor 
chain  includes  separate  calibration  trimmers, 
Rm,  for  each  range,  A  50  mA  meter  from 
Radio  Shack  with  an  internal  resistance  of 
about  2 1 50Q  forms  the  base  from  which  the 
other  resistor  values  were  calculated.  The 
IN914  and  the  1.5V  Zener  provide  meter 
protection. 

Two  of  the  remaining  339  sections  con- 
trol indicator  lights  which  tell  the  user 
which  range  the  meter  uses.  With  the  values 
shown,  the  circuit  flips  to  the  high  range  just 
as  the  needle  passes  the  50  mA  mark,  and 
returns  at  about  45  mA,  The  difference 
derives  from  the  introduction  of  a  small 
amount  of  hysteresis  (the  5MD  feedback  re- 
sistor) to  obtain  good  switching  action  with 
slowly  changing  voltages.  The  circuit  is  more 
than  fast  enough  to  protect  itself  when  going 
from  nearly  no  current  on  one  polarity  to 
nearly  full  current  on  the  other,  It's  much 
faster  than  any  mechanical  or  heating  effects 
upon  the  meter. 

Output  for  a  digital  voltmeter  emerges  di- 
rectly from  pins  4  and  1  of  the  4066,  If  the 
digital  meter  has  a  three  or  three  and  a  half 
figure  readout,  the  builder  can  omit  the  au- 
to ranging  feature  and  the  indicator  lights. 
This  option  permits  using  one  4066  for  both 
monitors,  since  each  4066  has  four  indepen- 
dent switches  per  package.  Set  the  gain  of  the 
DC  amplifiers  to  a  level  giving  the  desired 
voltage  per  mA  for  the  digital  metering 
circuitry. 

As  with  the  voltage  monitor,  construction 
is  not  critical,  and  the  parts  fit  on  a  3  x  3 
Vfc-inch  perfboard  backed  against  the  voltage 
monitor  board  with  four  M  inch  pillars.  The 
squeeze  is  a  bit  tighter  due  to  the  larger  sensor 
resistors  (*22Q  at  3  watts)  and  the  number  of 
trimmers.  Again,  be  sure  all  trimmers  are 
accessible  for  later  adjustment. 

Calibrate  the  current  monitor  in  sections, 
starting  with  the  sensors.  In  fact,  I  added 
input  and  output  pins  for  the  sensors  and  DC 
amplifiers  (shown  as  small  circles  in  Figure 
4),  only  connecting  them  together  after  initial 
adjustments.  The  TL08 1/091  op  amps  re- 
quire careful  balancing,  hence  the  use  of  10 
turn  pots. 

Circuit  output  with  no  current  load  on  the 
supply  will  go  to  zero  and  jump  to  a  few  volts 
of  the  opposite  polarity.  Set  the  value  as  close 
to  zero  as  possible.  Check  the  balance  across 
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the  full  power  range,  as  the  remnant  voltage 
will  vary  according  to  how  well  the  positive 
and  negative  lines  track  each  other.  Be  sure  it 
never  changes  polarity  for  any  voltage  in  the 
power  supply  range.  Figure  5  shows  a  slight 
variation  in  the  sensor  circuits,  with  op  amp 
power  derived  from  the  fixed  supply.  This 
method  yields  lesser  remnant  voltages  as  the 
power  supply  changes  voltage,  but  is  limited 
by  the  fact  that  the  fixed  supply  and  the  upper 
limits  of  the  variable  supply  are  so  close  to- 
gether. The  sensor  goes  nonlinear  as  the  vari- 
able supply  approaches  the  fixed  supply. 

For  this  circuit,  an  18V  dual  fixed  supply 
for  the  sensor  circuits  would  be  ideal,  al- 
though this  value  would  exceed  the  limits  on 
the  CMOS  chips.  Hence,  for  the  bench  sup- 
ply shown,  powering  the  TLOS 1/091  sensors 
from  the  variable  supply  provided  more  accu- 
rate readings,  with  a  maximum  remnant  read* 
ing  of  under  2  mA  at  the  meter. 

Separately  balance  the  DC  amplifiers  by 
grounding  their  input  resistors  and  adjusting 
the  balance  trimmers,  Rb,  for  no  output. 
Connect  the  sensor  outputs  and  adjust  the 
gain  of  each  amplifier,  using  some  standard 
high  wattage  resistors  to  set  calculable  loads. 
A  lOOOQ,  5W  resistor,  for  example,  will 
provide  a  load  of  5  mA  at  5V,  10  mA  atlOV, 
and  15  mAat  15  V,  whilea250Q,  5W  resistor 
will  quadruple  all  values.  Set  the  comparator 
trimmer.  Re,  for  an  input  of  about  1 ,2V. 

Using  a  small  load,  adjust  the  2kQ  meter 
trimmer  for  accurate  reading  at  or  near  full 
scale.  Using  a  larger  load  (just  being  sure  that 
the  meter  shifts  from  the  50  to  500  mA  scale), 
adjust  the  20kQ  meter  trimmer  for  accurate 
readings,  Now  monitor  changing  loads  to  be 
sure  the  meter  shifts  range  as  desired,  and 
check  that  the  LEDs  indicate  the  proper 
range. 

Although  the  calibration  procedure  is 
somewhat  complex  as  such  things  go,  it  per- 
mits the  building  of  an  auto- polarity,  auto- 
ranging  circuit  with  common,  inexpensive 
components.  In  my  view,  spending  ham  time 
instead  of  family  money  makes  good  sense. 

Final  Assembly 

The  entire  supply  and  control  circuitry  fits 
into  a  cabinet  3  inches  high  by  5  inches  deep 
by  8  inches  wide.  All  controls,  fit  on  the  front 
panel.  The  fit  is  close,  but  more  than  ade- 
quate. The  meters  obviously  take  up  the  most 
space.  For  convenience,  even  the  fuse  has  its 
front  panel  space. 

Between  the  front  panel  and  the  boards, 
there  is  about  an  inch  and  a  half  of  space  for 
panel  components  and  their  leads.  This  eases 
final  assembly,  which  requires  a  considerable 
number  of  connections  to  the  panel  and  from 
one  board  to  another.  For  low  current  con- 
nections, I  used  ribbon  cable  for  ease  of  han- 
dling and  the  built-in  color  coding  that  re- 
duces wiring  errors,  Wherever  possible,  1 
connected  one  end  of  each  wire  set  before 
final  assembly,  taking  careful  notes  on  which 
color  wire  connected  to  which  other  terminal , 

The  power  supply  section  mounts  horizon- 
tally on  half-inch  pillars,  and  occupies  most 
of  the  cabinet  space.  The  monitor  boards 
mount  vertically  back-to-back,  separated  by 
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Figure  6.  Board  layout  sketches  for  AUTO-VIM. 


+  VOCTAQC    5CN50R 

FIG    3 


R5+1 


*i3v    swtrcfi 


I 


-VOLTAGE    SENSOR 
FIG   J 


PS-< 


u 


,1 


+  CURREWT  SENSOR 
FIG.  4 


PS*< 


id  I 


-CURRENT   SENSOR 
FIG.  4 


In 


-  TO  0VM   U5C  SPARE   MFFEftS  IN  «»3  TO 

DRIVE  DECIMAL   POINT. 


[a     (         TNI-STA7W 


i3 


8UFTE. 
•tsv 


LINE 
SELECTOR 


K6  i  4 

-H-Q     J 

ism      fft         i — k- 


INDtCATGR 
LEDi  NOT 
SHOWN 


A1QA 


fkS 


71 


L»  >SIA      «-J 


H5V 
J 


Sift.  SIB  -2  POLE,  3  POSITION  NON  SHORTING  ROTAR* 


1 


0  R 


CB 


iff 


13 


;:zo* 


m 

+tsv 


15 


|« 


In**    \\+m*  t 

T      „    1^ 


^♦0>F 
Z3V 

th 


TrA 


555 


?paai 
CLOCK 


Figure  7,  Schematic  diagram  of  a  one  meter  (DVM)  auto-polarity  voltage  and  current  monitor. 


pillars  and  fastened  to  the  case  bottom  with 
L-brackets.  This  technique  saves  space  and 

permits  easy  dismounting  for  circuit  experi- 
ments. In  feet,  the  photos  show  the  supply 
just  before  alteration  of  the  voltage  monitor  to 
the  circuit  shown  in  Figure  3.  To  supplement 
the  photographs.  Figure  6  sketches  the  gener- 
al layout  of  each  board.  Since  construction  is 
so  non-critical  electronically,  any  convenient 
arrangement  should  work  as  well  as  the  one 
shown . 

A  One-Meter  Monitor 

For  some  applications,  a  single  meter  may 

satisfy  monitoring  requirements.  A  digital 
voltmeter  might  well  do  voltage  and  current 
duty  on  a  regularly  cycled  basis  if  there  is  a 


provision  for  manual  override,  A  single  me- 
ter permits  some  circuitry  simplifications 
through  a  slight  change  of  technique. 

Figure  7  shows  a  one-meter  monitor  that 
automatically  switches  through  both  positive 
and  negative  voltage  and  positive  and  nega- 
tive current  readings-  The  555  or  7555  clock 
feeds  a  4022  one-of-eight  selector  wired  for 
one-of-four  use.  Since  the  chip  not  only  has 
eight  control  lines,  but  can  be  sequenced  to 
others  as  weL,  cyclical  monitoring  over  many 
values  becomes  easy.  Connecting  the  fifth 
output  (or  the  one  after  the  last  one  used)  to 
the  reset  line  gives  instantaneous  return  to  the 
first  line,  restarting  the  cycle  without  inter- 
ruption. 

To  permit  manual  override,  the  signals 
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from  the  selector  pass  through 
a  tri-staie  buffer,  ihe  4503. 
Normally,  the  selector  enable 
pin  (13}  and  the  buffer  disable 
pin  (1)  are  at  ground  (through 
a  20k£l  resistor).  Under  these 
conditions,  the  meter  cycles 
automatically.  The  two-pole, 
five-position  non-shorting 
rotary  switch  establishes  these 
conditions  in  its  center  posi- 
tion. At  any  other  position. 
[he  disable  and  enable  pins 
go  High,  interrupting  the 
cycle*  The  switch  also  sends 
the  desired  4066  switch  con- 
trol pin  High,  thus  holding 
the  meter  on  this  reading  until 
the  switch  is  returned  to  the 
center  position.  The  4503  out- 
puts will  also  support  indi- 
cator LEDs  with  1 ,5kQ  series 
resistors  without  further 
buffering. 

The  sensors  appear  only  in 
outline  form,  since  they  are 
identical  to  those  in  Figures  3 
and  4.  Since  the  TL084  and 
the  LF353  are  quad  and  dual 
op  amp  versions  of  functional- 
ly the  same  circuitry,  one  can 
interchange  positions  for  all 
but  the  two  current  input 
sensors.  For  this  application* 
separate  DC  amplifiers  for 
each  of  the  voltage  sensors  are 
preferable,  since  they  permit 
separate  calibration  of  both 
positive  and  negative  voltage 
monitors.  The  4066  output 
can  drive  any  analog  or  digital 
meter.  The  only  necessary 
variations  will  be  in  amplifier 
gains  to  supply  acceptable  sig- 
nal levels  to  the  metering 
circuits. 

The  monitoring  circuits  we  have  looked 
at  are  expandable  in  many  directions  to  serve 
a  large  number  of  monitoring  needs.  Adding 
current  monitoring  to  the  more  common 
voltage  monitoring  provides  an  especially 
helpful  dimension  to  the  average  bench 
supply  in  the  ham  shack.  Since  the  whole 
supply  should  cost  no  more  than  about  fifty 
dollars,  including  a  case  and  two  meters 
(almost  half  the  cost),  there's  no  good  reason 
why  every  ham  shack  should  not  have  a 
supply  with  all  the  benefits  of  automatic 
voltage  and  current  monitoring.  AUTO- VIM 
will  certainly  earn  its  keep.  Having  used  it 
for  only  a  few  months.  I  have  already  recov- 
ered its  cost  in  pans  I  did  not  burn  up.  I  can 
now  spot  trouble  before  my  nose  tells  me  it  is 
too  late 


PARTS  LIST 


Quantity       Part 


Dual  Power  Supply 
Source 


18V,  2  amp  transformer 

Vi  amp  fuse  and  holder 

SPST  toggle  switch 

Line  cord 

VN4O01  50  PJV  diode 

78GU 1  variable  positive  voltage 

regulator 
79GU  l  variable  negattvg  voltage 

regulator 
7815  +1SV  regulator 
7915  -15V  regulator 
2200  uF.  35V  electrolyte  capacitor 
.1  uF.  35V  tantalum  capacitor 
22  |iF,  35V  tantalum  capacitor 
1  |iF,  35V  tantalum  capacitor 
22  uf  <  35V  tantalum  capacitor 
2 section  linear  potentiometer. 

iGkQ  J5©etK>n 

500  Q  PC  board  trimmer  pot 

l.SkiViW  resistor 

2kH,  VjW  resistor 

4  2k0,  'AW  resistor 

4.7kn.  V*W  resistor 

$,6fcft,  v* W  resistor 

LED  and  panel  mount 

Heatsinks  for  TO-202/TO-220  cases 

Cabinet:  3  %  *  7  \  *  $  *i  inches 

Perfboard 

Mounting  posts  and  hardware 

T46  or  similar  connection  pins 


Alt  Electronics 
RS  270-364 
RS  275^662 

RS  276-1 101 

Circuit  Specialists 

Circuit  Specialists 
Circuit  Specials!* 
Circuit  Specialists 
RS  272-1020 
DignKey 
Digi-Key 
Digi-Key 
Digi-Key 

Circuit  Specialists 
D*gi-Key 


2 

75k0.v*W  resistor 

6 

lOOkQ.  ViW  resistor 

1 

iSOkQ,  ViW  resistor 

t 

470kXl  'AW  resistor 

2 

LED  and  panel  mount 

1 

SPDT  Center  off  toggle  swfich 

1 

Spin  DIP  socket 

3 

14  pin  DIP  sock  at 

m 

Perfboard 

m 

Posts  and  hardware 

- 

T46  connection  pins 

* 

Ribbon  cable 

C 

Jameco 
RS  275-664 


Current  Monitor  Parts 


Jameco 

Digi-Key 

RS27f>260 


Voltage  Monitor  Parts 

No. 

Part 

Source 

1 

TL0S4  quae"  BiFET  op  amp 

RS  276-1 714 

1 

4066  bilateral  switch 

Dig  i-Key 

1 

4013  dual  D-lype  flip-Mop 

Digi-Key 

1 

555  or  7555  (CMOS)  timer 

0iG>KeY 

1 

Oto  ISvdlmeter  with 

external  series  resistor 

HS  270-1754 

3 

01  pF.  50V  disc  capacitors 

Jameco 

1 

2kQPC  board  trimmer  pot 

Digi-Key 

2 

lOfcQPC  board  trimmer  pot 

Digi-Key 

2 

lOOkQPC  board  trimmer  pot 

Digi-Key 

1 

100  ft, 'AW  resistor 

2 

IkO.  'AW  resistor 

1 

9  Ikfi,  V-W  resistor 

3 

i5kQ.  v*w  resistor 

2 

20kD,  ViW  resistor 

No. 

Part 

Source 

1 

TL061  P-channet  BiFETqpamp 

RS276-1716 

1 

TL091  N-cnannet  NFET  op  amp 

RS  276-1745 

1 

LF353  dual  BiFET  op  amp 

RS  276^1715 

4066  bilateral  switch 

Dtgl-Key 

1 

LM339  quad  comparator 

RS  276-1712 

1 

2N3904  NPN 1  ra n s ist or  or  equivalent 

RS  276^1603 

1 

2N3906  PNP  transistor  or  equivalent 

RS  276-1 604 

1 

1N9 14  silicon  diode 

RS  276- 1122 

1 

1,5  V  Zener  diode 

Digi-Key 

1 

50  microam  meter 

RS  270-1751 

1 

5frH  PC  Ooard  trimmer  pot 

DighKey 

1 

lOkQ  PC  board  trimmer  pot 

Digi-Key 

2 

1 Qkft,  10  turn  trimmer  pot 

Jameco 

1 

20kfl  PC  board  trimmer  pel 

Digi-Key 

4 

1 0OkQ  PC  board  trimmer  pot 

Dtgi-Key 

2 

-22  Q.3W  5%  resistor 

All  Electronics 

2 

100D,  VkW  resistor 

2 

220  ft,  'AW  resistor 

2 

1  Skft.ViW  resistor 

2 

3  3kav*W  resistor 

1 

7.5kO,^iW  resistor 

3 

10kC,  V4 W  resistor 

1 

20kft.  'AW resistor 

1 

91  kfl,ttW  resistor 

10 

KXfcft  II  W  resistor 

1 

220kftT  ViW  resistor 

1 

510kO,  VjW  resistor 

1 

620kftPV-W  resistor 

1 

5  MQ,  Y-W  resistor 

4 

8  pin  DIP  sockets 

2 

T4  pin  DIP  sockets 
Perfboard 
Posts  and  hardware 
T46  connection  pins 
Ribbon  cable 

SUPER  PERFORMANCE  BATTERIES 


SUPER  KENWOOD 


[Pan  1,  including  Figures  1-4,  was  published 

in  the  August  issue,) 


BY  POPULAR  REQUEST 

SUPER  KENWOOD  Pfl  2SS/PB-?©, 
a  4  volts.  900rm  double  tte 
capacity  of  the  P9-25/PB-26  for 
the  2500/2600/3500/3600  Charge 
with  either  the  standard  wall 
charger  or  drop  in  charger.  3 
intfves  high.  S6S00* 


SUPER  IC0M 

SUPER  ICQM  8P-7&13.2  volts.  900ma. 
double  the  capacity  ol  the  I  com  BP-7. 
5vv  output. 

SUPER  JC0M  BP  85.  9  6  volts.  1200ma. 
50S  more  capacity  than  the  icom  BP-ft 

Both  art  rapid  base  charge  only,  or 
Slide  in  wall  Charger  4  inches  high  BP- 
7SorBP-8S$65<Xr 


FrtMrtt  lor: 

Kenwood  PH-Z5 

SZ&0O* 

Kenwood  PB  2SH  PB-26 

127  00* 

tcom  BP  3 

S2H00" 

Icom  BP  5  |500mi| 

S2&00- 

Exact  replacement  FtYB-2  hJicad  pack  for 
Ya*SttFT4WA/2Q7R/2fjeH/7Qefl    S24  DO' 


*Add  Si 00  shipping  &  handling.  CT  resident  add  7%  to 

Complete  line  of  NOD  replacement  packs  for  Icom.  Kenwood,  Yaesu,  Tempo,  Santec,  Azden, 
Cordless  Telephones.  Alkaline,  rVicad  and  Gel l-C ells   Ail  NICA0  packs  include  a  1  year 
guarantee.  Commercial  Radio  Packs  also  available. 
For  all  your  battery  needs,  write  or  call  today  for  a  complete  catalog.  Dealer  inquiries  invited 

tiiiliPGMPHOK  inc. 

149  Palmer  Road  ♦    Southbury.  CT  06488 

(800)  634-8132  In  CT  (203)  264-3985 


MostorOcvrf 
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Number  1 1  on  your  Feedback  card 


The  Pee  Wee  Thirty 

Transceiver 

A  compact  30  meter  CW/AM  QRP  transceiver  (Part  i) 

by  Dan  Eggert  AC9E 


The  one  thing  about  amateur  radio 
I've  always  liked  best  was  the 
challenge  of  building  my  own  equip- 
ment. Here's  a  little  30  meter  QRP 
transceiver  that  has  certainly  brought 
a  lot  of  fun  back  into  amateur  radio  for 
mc  lately .  and  I  hope  to  share  some  of 
the  fun  with  you! 

My  family  goes  camping  nearly  ev- 
cry  weekend  possible  during  the 
warmer  Wisconsin  months,  and  I 
thought  thai  it  would  be  grcal  to  have  a 
portable  rig  to  set  up  at  the  campsite.  The  30 
meter  band  appealed  10  me  since  I  prefer  CW, 
and  the  barefoot  restriction  on  the  band 
makes  it  attractive  for  QRP  operation.  I  have 
since  designed  40  and  20  meter  versions, 
details  of  which  I  will  gladly  provide  for  an 


Photo  Bt  The  internal  \iew  of  the  QRP  transceiver. 

My  first  unit  was  built  on  a  perf  board, 
it  was  only  one  frequency,  and  it  did  not 
have  a  CW  filter.  After  the  first  few  QSOs, 
I  decided  the  receiver  needed  some  sort  of 
CW  filter,  so  I  built  a  two-stage  audio  ac- 
tive filter  on  a  scperate  small  perf  board 
and  stuffed  it  into  the  rig  where  I  could  find 
some  room.  Km  embarrassed  to  show  any- 
one the  inside  of  my  first  unit,  because  it  was 
a  real  rat V nest  of  modifications.  It  per- 
formed very  welL  however,  and  1  was  very 
surprised  at  what  a  couple  of  warts  of  output 
power  can  do!  After  several  comments  on 
the  transmitter's  signal  quality,  and  some 
requests  for  construction  plans,  I  then  de- 
signed a  printed  circuit  board  and  cleaned  up 
the  rat's  nest! 

The  rig  is  very  simple  and  a  bit  of  a 
challenge  to  operate,  especially  for  those 
accustomed  to  all  the  automation  of  big 
rigs.  The  receiver  is  quite  sensitive,  but  it 
only  has  a  manual  gain  control,  and  a  sim- 
ple two  stage  800  Hz  CW  audio  filler.  The 
transmitter  and  receiver  are  crystal-con- 
trolled for  stability,  but  the  receiver  is  also 
tunable,  so  the  rig  can  double  as  a  WWV 
monitor. 
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Photo  A.  The  30  meter  Pee  Wee  transceiver  and  keyer. 

Simple,  Inexpensive  Design 

The  transmitter  and  receiver  can  be  built 
separately,  because  they  don't  share  compo- 
nents. They  are  actually  two  separate  circuit 
boards  joined  together.  The  builder  can  put 
together  the  receiver  alone  as  a  WWV  moni- 
tor, or  for  some  other  specific  frequency. 

I  made  a  special  effort  to  keep  things  simple 
and  inexpensive.  I  also  tried  hard  to  avoid  the 
coil  winding,  to  keep  from  discouraging 
some  project  builders.  With  some  experi- 
mentation. I  found  that  10.7  MHz  IF  trans- 
formers in  the  RF  preamp  and  oscillator  cir- 
cuits of  the  receiver  worked  adequately  at 
10. 1  MHz.  All  transformers  used  in  the  re- 
ceiver were  inexpensive  and  readily  available 
from  Mouser  Electronics,  The  transmitter 
has  a  transformer  and  coil  that  have  to  be 
wound,  but  they  are  simple  to  build  (see  con- 
st ruction  notes). 

The  side  tone  during  transmit  is  obtained 
by  leaving  the  receiver  on  and  lowering  its 
gain  by  removing  power  to  the  preamp  and 
gain  control  potentiometer,  A  great  way  to 
monitor  your  own  signal!  When  the  rig's 
NiCds  start  to  die,  I  hear  a  sudden  slide  in  the 
side  tone  frequency.  A  loose  connection  in 
the  antenna  or  feed  line  shows  up  as  an  abrupt 
shift  in  side  tone  frequency  and/or  amplitude 
due  to  a  load  change. 

Except  for  the  audio  output  stage,  the  re- 
ceiver's circuit  designs  come  from  the  1977 
Radio  Amateur  i  Handbtjok.  It's  a  single  con* 
version  superhet  with  a  455  kHz  IF.  It  has 
two  local  oscillators,  a  two- frequency,  crys« 
taJ  local  oscillator,  and  a  tunable  local  oscilla- 
tor. The  oscillators  are  zener-regulated  for 
better  stability.  Their  outputs  are  in  series, 
and  are  selected  by  switching  power  back  and 
forth  between  them.  There  *s  also  an  AM/CW 
mode  switch.  With  the  tunable  AM  mode, 
WWV  can  be  tuned  in  at  10  MHz.  It  tunes  the 
entire  30  meter  band,  which  contains  many 
shortwave  broadcasts. 

The  receiver's  preamplifier  and  two  IF  am- 
plifier stages  make  it  quite  sensitive,  and  a 
manual  gain  control  is  incorporated  as  a  basic 
necessity.  The  simple  but  effective  455  kHz 
variable  BFO  provides  a  means  of  CW  tone 


adjustment  from  the  receiver's  front 
panel.  The  BFOs  power  input  is  zen- 
cr  regulated  for  stability,  but  some 
power- up  drift  is  noticeable  and  mi- 
nor adjustments  are  occasionally 
needed.  The  two  stage  800  Hz  audio 
active  CW  filter  can  be  switched  in 
when  the  band  gets  congested.  My 
junk  box  had  an  abundance  of  small 
low  capacitance  pane)  mounted  vari- 
able capacitors  in  it,  so  I  designed  the 
printed  circuit  board  with  them  in  mind. 
These  variable  capacitors  may  be  expensive 
and  hard  to  find,  so  I  devised  a  simple  circuit 
using  varactor  diodes  for  frequency  control 
of  the  tunable  local  oscillator  and  BFO, 

The  LM-386  audio  output  IC  provides 
plenty  of  audio  output  to  a  set  of  headphones. 
or  a  small  speaker.  I  measured  a  receiver 


Photo  C.  Parts  placement. 

current  drain  of  approximately  40  milliamps 
when  using  a  1 2- volt  bench  supply  and  re- 
ceiving a  moderate  signal.  (This  is  a  very 
simple  bare-bones  receiver!)  While  listening 
to  a  received  signal,  or  the  transmitter's 
sidetone.  the  listener  hears  a  mirror  image  as 
the  BFO  is  adjusted  through  each  side  of  zero 
beat,  He  must  make  a  quick  check  before 
replying  to  a  CQer  by  rotating  the  BFO  knob 
slightly  to  see  if  he  is  actually  on  another 
listener's  operating  frequency! 

The  transmitter  consists  of  a  two  frequency 
crystal  controlled  oscillator,  a  keying  transis- 
tor, and  a  power  output  final .  A  steady,  chirp- 
free,  CWtone  is  achieved  by  keying  the  oscil- 
lator stage  and  leaving  power  applied  to  the 
output  final  during  transmit.  R3  and  C4  in  the 
keying  circuit  provide  good  rise  and  decay 
limes  for  proper  CW  signal  shaping.  The 
keying  transistor  stage  simplifies  the  interfac- 
ing of  an  electronic  fceyer  or  a  computer. 

The  transmitter  printed  circuit  board  layout 
has  pads  to  accept  a  Radio  Shack  275-241 
relay  used  for  the  transmitter's  crystal  fre- 
quency switching.  One  set  of  contacts  of  a 
DPDT  switch  changes  crystal  frequencies  in 
the  receiver's  crystal  local  oscillator,  while 
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SD1407 
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J310 
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SRF2072 

12  75 

MRFT34 

16  00 

SRF3&62 

24.00 

MRF136 

21  00 

SRF3800 

17.50 

MRF137 

24.00 

U310 

1.75 

MRF136 

3500 

2N1522 

11.95 

MRF150 

87.50 

2N3S53 

225 

MRF174 

80.00 

2N3771 

3.50 

MRF208 

11. SO 

2N3866 

1.25 

MRF212 

T600 

2N4048 

1195 

MRF221 

It  00 

2N4427 

125 

MHF224 

13.50 

ZN9109 

1,75 

MRF226 

14.50 

2N517& 

1.00 

MRF227 

300 

2N5583 

7.25 

MRF237 

2  00 

2N5590 

10.00 

MRF238 

12,50 

2N55§1 

1350 

HRF240.  A 

1500 

2N5641 

9  50 

MRF245 

27.50 

2N2642 

13.7S 

MRF247 

26.00 

2N2&43 

15.00 

MRF260 

700 

2N5945 

1000 
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8  75 

2N5946 
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10  50 

2N6080 

8.25 

MRF317 

se.oo 

2  N  6081 

6.00 

MRF421 

2400 

2N6082 

9  50 

MRF422 

3G00 

2N6083 

975 

MRF42S 

50.00 

2N60B4 

11.50 

MRF433 

11  00 

2SC730 

1.25 

MRF499,  A 

12.S0 
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3.00 

MRF450 

13,50 
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1500 

MRF453 

15  00 
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9.75 

MRF454 

14.00 
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3.00 
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3  00 
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20,00 
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10  00 
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16  00 

2SC2G41 

16  00 
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3.00 
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4  25 
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5500 
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SAV15  3?2¥Ht 

48.00 
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use 
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37  75 
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24  50 

SCI 027           use  SAU4 
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1.25 
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2  00 
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5.7S 

NE41137 

2.50 
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Figure  4,  Schematic  for  the  transmitter  section  of  the  Pee  Wee  30, 


CONSTRUCTION 
NOTES 


Figure  I  Work  diagram  of  the  Pee  Wee  30  transceiver*  The  transmitter 
and  receiver  sections  are  on  separate  hoards. 


the  other  set  of  contacts  switches  the  relay  on 
the  transmitter  board  Without  this  relay, 
separate  switches  are  needed  in  the  receiver 
and  transmitter  for  the  crystal  switching.  My 
choice  of  output  final  transistor  was  simply  a 
matter  of  which  junk  box  transistor  worked 
best!  With  a  2N3053  transistor  in  the  output 
final  stage,  and  a  bench  power  supply  set  to 
12.5  volts,  an  input  power  of  2  watts  was 
measured. 

I  found  that  a  2SC777,  which  is  used  in  CB 
transmitters,  gives  good  output  power,  and 
needs  no  heat-sinking  due  to  its  large  surface 
area,  I  calculated  a  healthy  3  watts  of  input 
power  to  the  transmitter  final  with  the 
2SC777  installed.  This  transistor,  however, 
may  not  be  easy  to  find . 


Figures  Overview 

Figure  1  shows  a  func- 
tional block  diagram  of  the 
transmitter  and  receiver  as 
separate  circuits,  and  the 
simple  connection  be- 
tween them  to  form  a 
transceiver.  The  receiver 
schematic  is  divided  into 
two  separate  drawings,  Figures  2  and  3. 
Points  A  and  B  are  direct  connections  be- 
tween the  two  receiver  schematics. 

Figure  4  is  the  transmitter's  schematic  dia- 
gram. When  built  as  a  transceiver,  a  DPDT 
switch  takes  care  of  the  transmit/receive 
switching,  I  put  this  switch  on  the  rear  of  rig 
up  high  where  it's  easy  to  reach.  One  half  of 
the  switch  is  used  for  switching  the  antenna  to 
the  receiver  and  transmitter.  The  other  half 
switches  12  volts  to  the  receiver's  gain  con- 
trol line  during  receive,  and  supplies  12  volts 
to  the  transmitter  during  transmit. 

Receiver 

You  must  remove  the  internal  capacitor 
from  transformer  TL  Disassemble  the  trans- 


former and  cut  the  Leads  carefully  with  a 
sharp  knife,  and  pull  the  capacitor  out 
through  the  bottom.  Take  care  to  not  cut  the 
leads  of  the  transformer  windings!  Capacitor 
C2  on  the  circuit  board  will  now  determine 
the  tuning  range  of  this  transformer. 

You  must  remove  a  lead  from  transformers 
T4  and  T5  before  installing  them  on  the  PC 
board,  because  there  are  no  holes  provided 
for  them,  Transformers  T6  and  T7  have  a 
mounting  tab  on  their  shield  cans  that  also 
must  be  removed.  Figure  6  illustrates  which 
leads  and  tabs  to  remove.  Again,  careful 
around  the  transformer  winding  leads! 

Capacitors  C34  and  C35  are  not  mounted 
on  the  PC  board.  They  must  be  connected 
between  the  PC  board  and  switch  S5 .  My  first 
rig  had  only  one  capacitor,  which  was  placed 
between  S5  and  the  volume  control  R36.  That 
arrangement  produced  a  pop  in  the  earphones 
when  the  filter  was  switched  in  and  out. 

If  you  choose  to  use  varactor  tuning  instead 
of  variable  capacitors  in  the  receiver's  tun- 
able local  oscillator  and  BFO  circuits,  then 
you  must  make  some  component  connections 
off  of  the  PC  board.  This  is  necessary 

[Figure  5  (A),  the  PC  board  trace,  is  contin- 
ued on  page  85 . 
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Figures  2.  i.  Schematic  for  the  receiver  section  of  the  Pec  Wee  JO.  Points  A  and  B  are  where  the  twtt  schematics  join  together. 
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30  Meter  Receiver  Parts  List 


Capacitors 


Resistors 


CI 

100  pF  Ceramic  Disc 

R18.R22 

47k' 

02 

22  pF  Ceramic  Disc 

R25 

1.5k 

C3,C4,C15 

.022  pF  Ceramic  Disc 

R26tR29 

680k 

C5 

39  pF  Ceramic  Disc 

R27,R30\R33,R34 

24  k 

C6-C12 

,047  pF  Ceramic  Disc 

R28,R31 

1.8M 

C13.C14 

4-34  pF  trimmer  7mm 

R32 

Skipped 

C16,C17,C40 

.1  (iF  Ceramic  Disc 

R36 

10k  pot  with  switch* 

C18.C21 

47  pF  Silver  Mica  * 

R37 

10 

C19 

1 20  pF  Silver  Mica 

R38 

1.2k 

C20 

33  pF  Silver  Mica 

R39 

150 

C22 

820  pF  Silver  Mica 

R40 

68 

C23 

82  pF  Silver  Mica 

All  resistors  are  !A  Watt  5% 

k  =  1,O00Ci     M  =  1,000,0000 

C24 

,01  uF  Ceramic  Disc 

Transformers 

T1.2 

10.7  MHz  Green 

C25 

.0047  uF  Ceramic  Disc 

T3 

455  kHz  Yellow 

C26.C27 

dfjFSOVDCMonolythic 

T4 

455  kHz  White 

C28-C31 

1 000  pF  50  VDC  Polystyrene  Radial 

T5 

455  kHz  Black 

C32.C33.C36.C 

:38     1 0  fiF  1 6  VDC  Electrolytic  Radial 

T6 

10.7  MHz  Blue 

C34.C35 

.22  pF  50  VDC  Monolyttiic  * 

T7 

10.7  MHz  Orange 

C37 

.047  uF  50  VDC  Monolythic 

T8 

455  kHz  Black 

C39tC42 

220  pF  1 6  VDC  Electrolytic  Radial 

Crystals 

Y1,Y2  =  [TXfreq. 

-  455  kHz)  HC/25U  30  pF  0.0025  tot 

C41 

1 00  pF  1 6  VDC  Electrolytic  Radial 

Diodes 

D1.D2 

1N914 

R1 

270 

D3.D4 

1N34 

R2,R5tR81R10, 

VD1.VD2 

ECG612* 

R12,R20.R24 

120 

ZD1  ,ZD2 

1N754 

R3,R35 

560 

Transistors 

Q1  .Q5-Q7 

MPF102 

R4tR16,R191R; 

>3      100k 

Q2-Q4 

40673 

R6 

33k 

ICs 

IC1 

LM1458 

R7TR9 

390 

1C2 

LM386 

R11 

47k 

Switches 

S1-S3.S5 

miniature  DPDT  slide  switch  * 

R13.R15 

220 

part  of  volume  control  R36  * 

R14.R17.R21 

10k  poUinear  taper  * 

*  Parts  noi  mounted  on  the  PC  board. 

because  (he  PC  board  was  designed  to  use 
variable  capacitors  for  tuning,  and  varaetor 

tuning  was  an  afterthought, 

The  point  where  VDl ,  R18*  and  CI 8  con- 
nect in  the  tunable  local  oscillator  circuit,  and 
the  point  where  VD2,  R22,  and  C21  connect 
in  the  BFO  circuit  must  be  made  above  the 
board.  Solder  the  anode  ends  of  the  varaetor 
diodes  VDl  and  VD2  in  the  holes  at  ground 


Figure  5  (B).  Paris  placement  of  the  30  meter 


Table  L 

potential  of  the  transformer  windings,  and 
stand  them  up.  Solder  the  47  pF  mica  capaci- 
tors C18  and  C2i  in  the  holes  at  the  un- 
grounded side  of  the  transformer  windings, 
and  stand  them  up.  The  other  end  of  the  47  pF 
mica  capacitors  and  varaetor  diode  cathodes, 
and  one  end  of  the  47  kD  resistors  R18 
and  R22  are  connected  above  the  board. 
These  components  should  be  secured  to  the 

side  of  the  transformers 
with  some  glue  to  keep  Ihe 
oscillators  from  shifting  due 
to  mechanical  shock  or  vi- 
bration. 

The  voltage  for  the  BFO's 
tuning  potentiometer  R21  is 
obtained  by  a  connection  at 
the  cathode  of  zener  diode 
ZD2.  either  above  or  below 
the  PC  board,  whichever 
you  prefer.  The  voltage  for 
the  tunable  local  oscillator's 
tuning  potentiomer  R17  is 
obtained  by  a  connection  at 
the  switched  side  of  R20  in 
the  same  manner. 

If  you  have  variable  ca- 
pacitors and  wish  to  use 
them  for  tuning,  then  omit 
the  47  pF  capacitors  CI 8 
and  C2h  the  varaetor  tun- 
ing diodes  VDl  and  VD2, 
the  1 0k  potentiometers  R17 
and  R2L  and  the  47kQ  re- 
sistors R18  and  R22.  Place 
the  variable  capacitor  in 
parallel  with  C20  in  the 
iranscctver.  tunable  local  oscillator 


Receiver  Parts  Acquisition 


C13.C14 

Mouser24AA113 

C18,C21 

Jameco  DM  15/470 

C19 

Jameco  DM  15/1 21 

C20 

Jameco  DM  15/330 

C22 

Jameco  DM  15/821 

C23 

Jameco  DM  15/820 

C26.C27 

Jameco  MD  01/50 

C28.C31 

Mouser23PW210 

C32,C331C361C38 

Dtgikey  P6023 

C34,C35 

Jameco  MO-22/50 

C37 

Jameco  MD. 047/50 

C39.C42 

Digikey  P6228 

C41 

Digikey  P6227 

R14,R17,R21 

Mouser31CN401 

R36 

Mouser31CQ401 

T1PT2 

Mouser42IFl26 

T3 

Mouser42lFt01 

T4 

Mouser42IF102 

T5 

Mouser42!F103 

T6 

Mouser42IF129 

I      T? 

Mouser42IF124 

T8 

Mouser42IF106 

Y1.Y2 

Jan  Crystals 

Crystal  Sockets 

Jan  Crystals  CE25 

D1  ,02 

Jameco 

03.D4 

Mouser 

ZD1rZD2 

Jameco 

Q1  ,G5-Q7 

Jameco 

02-G4 

Jameco 

IC1.IC2 

Jameco 

S1S3S5 

Radio  Shack 

Table  2* 
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DIGl-KEY 

Mouse  r  Electronics 

PO  Box  677 

2401  Hwy  287  North 

Thief  River  Falls  MM  56701 

Mansfield  TX  76063 

(800)  344-4539 

(617)4834422 

Jameco  Electronics 

Jan  Crystals 

1 355  E.  Shoreway  Road 

2400  Crystal  Or, 

Belmont  CA  94002 

PO  Box  06017 

(415)592-8097 

Ft.  Myers  FL  33906-601 7 

(800)  237-3063 

Table  ft 

circuit,  and  C23  in  the  BFO  circuit.  Very 
little  capacitance  is  needed,  I  used  variable 
capacitors  with  an  approximate  tuning  range 
of  5- 10  pF  and  they  were  very  adequate. 

Transmitter 

There  are  two  wire  jumpers  on  the  trans- 
mitter board  that  have  to  be  installed.  As 
shown  on  the  transmitter's  schematic.  Figure 
4,  there's  a  jumper  from  points  M  and  N  in 
the  collector  circuit  of  the  transmitter  final, 
and  a  jumper  from  points  K  and  L  which 
connects  the  12  volt  power  input  between  the 
keying  and  final  stages.  Don't  forget  them! 

When  built  as  a  transceiver,  Point  J  on  the 
transmitter  schematic  is  switched  12  volts, 
brought  over  from  the  unused  section  of  the 
receiver's  crystal  selector  switch  SI,  I  placed 
a  0. 1  [iF  capacitor  across  these  switch  con* 
tacts  in  my  second  rig  to  kill  the  annoying  pop 
in  the  earphones  during  frequency  switching. 


J  used  HC/25U,  30  pF, 
0.0025  tolerance  crystals  in 
the  receiver  and  transmitter. 
ordered  from  Jan  Crystals. 
This  type  of  crystal  works 
well  in  the  receiver.   When 
this  type  of  crystal  is  used  in 
the  transmitter  however,  they 
will  oscillate  approximately  2 
kHz  lower  than  their  actual 
frequency.  After  discovering 
this  problem  during  the  tunc 
up  of  my  first  unit  I  have  since  been  ordering 
crystals  cut  for  2  kHz  above  the  desired  trans- 
mitter frequency . 

Transmitter  transformer  and  coil  construc- 
tion is  fairly  simple.  For  coil  form  material,  I 
purchased  some  small  PVC  plastic  tubing  at 
the  local  hobby  shop,  I  then  stripped  wire 
from  an  old  unused  coil  in  my  junk  box.  For 
transformer  TL  use  a  coil  form  with  an  !4* 
outside  diameter.  Drill  two  small  holes 


BOTTOM 
VIEW 

REMOVE                J* 
PIN              / 
T4  -WHITE  / 
TS-  BLACK 

* 
f 

■ 
» 

• 

T6-BLUE 
REMOVE     TAB 
T7-ORANGE 

30  Meter  Transmitter  Parts  List 

Capacitors 

C1 

.022  |iF Ceramic  Disc 

C2,C3 

4-34  pF  trimmer  7MM 

C4 

.22  |iF  50  VDC  Monolyihic 

cs.cn 

1 6-1 00  pF  trimmer  1 0MM 

C6,C10 

47  pF  Silver  Mica 

C7,C9 

220  pF  Silver  Mica 

C8 

1  \iF  Ceramic  Disc 

C12 

330  pF  Silver  Mica 

Resistors 

R1 

2.7k 

R2 

10k 

R3 

47 

R4 

27k 

R5 

10k 

R6 

470 

R7 

47 

Transistors 

01 

2N3906 

Q2 

2N2222 

03 

2N3053or2SC777 

Crystals 

Y1fY2(TXfreq,@ 

2  kHz)  HC/25U  30  pF  .0025  tof  " 

Relays 

K1 

SPDT  12  VDC  Colt  PC  mount 

Coils  and 

Transformers 

L1 

100  mHRF  choke 

L2 

27  turns  of  #24  qa.  enameled 

wire 

closely  wound  on  a  5,16"  coil 

form, 
T1  23  turns  of  #2€  ga,  enameled 

wire 

closely  wound  on  a  Va  m  coil  form, 

then  heat  shrink  over  the  coil . 
The  secondary  winding  is  four  turns  of  small  msulated  hook  up  wire 
which  is  wound  over  the  heat  shrink  tubmg 
*  *See  construction  notes  on  transmitter  crystals. 
All  resistors  are  V*  watt  5%  tolerance 


Table  4, 


Figure  6.  In  the  receiver,  you  must  remove  one  pin 
from  both  T4  and  T5r  ami  one  tab  from  T6  and  T7, 


through  the  coil  form 
13.32"  apart  with  a 
very  small  drill  bit,  like 
the  one  that  drilled  the 
PC  board  holes, 
Thread  a  couple  of 
inches  of  #26  gauge 
enameled  wire  through 
one  hole,  and  then 
tightly  wind  23  turns  to 
the  other  hole.  Cut  the 
wire,  leaving  a  couple 
of  inches  to  thread 
through  the  remaining 
hole.  Place  some  heat 
shrink  tubing  over  the 
coil  to  secure  it,  For 
TTs  secondary'  wind- 
ing, wrap  four  turns  of 
some  small  gauge  insu- 
lated  hookup  wire 
tightly  around  the  pri- 
mary coil  before  in* 
stalling  it  on  the  PC 
board,  L2  is  made  the 
same  way  as  the  prima- 
ry of  TL  Use  a  coil 
form  with  a  5. 16"  out- 
side diameter,  Drill  the 
small  holes  %"  apart, 
and  wind  it  with  27 
turns  of  #24  gauge 
enameled  wire. 

Photo  B  shows  the 
inside  of  my  first  rig, 
All  of  the  front  panel 
controls  were  mounted 
as  close  to  their  associ- 


ated circuitry  as  possible.  The  PC  board, 
measuring  3.8'*  x  4.7",  can  easily  fit  into  one 
of  the  mans  cabinets  available*  like  Radio 
Shack's  270-252A,  which  is  4  x  2%  x  5%.  1 
made  my  own  cabinet,  but  used  the  top  por- 
tion of  the  Radio  Shack  cabinet  because  if  s 
made  of  steel,  and  it  has  a  nice  paint  job.  My 
chassis  also  opens  from  the  bottom  for  easy 
servicing.  Ten  A  A  NiCds,  which  sit  in  the 
chassis  bottom,  power  the  rig. 

Options 

To  omit  one  of  the  local  oscillators  from  the 

receiver  circuit,  place  a  jumper  on  the  circuit 
board  where  the  secondary  of  the  unused 
oscillator  transformer  normally  is.  This  is 
necessary  to  complete  the  circuit  path  for  the 
mixer's  local  oscillator  injection  input. 

Those  who  just  want  AM  for  monitoring 
WWV  can  omit  the  BFO  circuitry  and  place  a 
jumper  where  diode  D3  is  normally  installed. 

The  relay  on  the  transmitter  PC  board 
draws  an  extra  37,5  milliarnps  of  current 
drain  when  energized,  shortening  battery  op- 
eration  time.  If  a  switch  is  substituted  for  the 
relay  in  the  transmitter  for  frequency  switch- 
ing, then  it  should  be  placed  as  close  to  the 
crystals  as  possible  to  keep  the  lead  lengths 
short, 

20/40  Meter  Operation 

The  Pee  Wee  30  is  easily  modifiable  to  20 
and  40  meters.  The  builder  need  only  change 
the  number  of  turns  in  the  coils,  the  values  of 
fixed  capacitors  C6  and  CIO,  which  are  in 
parallel  with  the  trimmer  capacitors,  and,  of 
course,  the  crystal  frequency.  Some  experi- 
mentation is  necessary,  I  provided  extra  holes 
on  the  transmitter  board  to  accomodate  a 
smaller  RF  choke  in  the  final  circuit  and 
extra  holes  for  a  different  size  output  coil. 
You  can  use  any  transformers  with  the  proper 
lead  spacing  in  the  receiver's  front  end  and 
oscillator  circuits. 

Those  wishing  to  w'ind  their  own  coils  for 
another  band  should  look  to  Amidon  Associ- 
ates' L43  series  coil  forms.  They  have  the 
proper  lead  spacing.  I  have  stripped  the  14 
turns  of  wire  from  the  tuned  side  of  a  10,7 
MHz  transformer  used  in  the  receiver 
preamp  and  replaced  it  with  20  turns  of  #32 
gauge  wire.  The  transformer's  new  tuning 
range  was  from  6-8  MHz.  B 

(Part  II:  Alignment  and  Testing) 


Transmitter  Parts  Acquisition 

C2tC3 

Mouser  24  AA1 13 

C4 

Jameco  MD.22/50 

C5.C11 

Mouser  24AA034 

C6tC10 

Jameco  DM  15/470                      : 

C7tC9 

Jameco  DM  15/221 

C12 

Jameco  DM1 5/331 

01  ,G2 

Jameco 

Y1.Y2 

Jan  Crystals 

Crystal  Sockets 

Jan  Crystals  CE25 

K1 

Radio  Shack  275-241 

L1 

Radio  Shack  273-102 

Heat  Sink  for  2N 3053 

Mouser  33HS261 

Table  5. 
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uniden 


$I$I$M$I$I$ 


$12, 

Scanner  Sale 

Uniden  Corporation  of  America  has  pur* 
chased  the  consumer  products  line  of  Re- 
gency Electronics  Ina  for  $12,000,000.  To 
celebrate  this  purchase,  we're  having  our 
largest  scanner  sale  in  history!  Use  the 
coupon  in  this  ad  for  big  savings.  Hurry,. .offer 
ends  October  31 1  1988, 

•  ••  MONEY  SAVING  COUPON* +  + 

Get  spec* at  savings  on  the  scanners 
fisted  in  this  coupon-  This  coupon  must 
b$  wviud&d  wttn  your  prepaid  order. 
Credit  cards,  personal  checks  and  quan- 
tity discounts  are  excluded  from  this 
offer  Offer  valid  only  on  prepaid  orders 
mat  fed  dtrectfy  to  Comm  untcatton  s  Elec- 
tronics inc.  P.O.  Box  1045-Qept  UN  17. 
Ann  Arbor,  Michigan  48  T 06- 104$  U.S. A 
Hurry^coupon  expires  October 31,  1988. 
Coupon  may  not  be  used  in  coni u nctio n 
with  any  at  her  otter  from  CEf.  Coupon 
may  be  photocopied  Add  $800  tor  ship- 
ping in  the  continental  USA 

Regency  TS2SA7 $269.95 

Regency  TS1-SA7 $199,95 

Regency  INF1-SA7 $129.95 

Regency  INF5-SA7 $84.95 

Regency  HX1  500-SA7 ...  $1  59+95 
Regency  RH256B-SA7 , , .  $324.95 
Bearcat  200XLTSA7  ...5259.95 
Bearcat  100XLT-SA7 
Bearcat  800 XLT-S A? 
Bearcat  21 QXLT-SA7 
Bearcat  70XLT-SA7.. 

+  +*  + VALUABLE  COUPON  +*ir^k 


.$184.95 
.$249.95 
,£177.95 
.$154.95 


NEW!  Bearcat?  760XLT-SA3 

Llsl  price  S499.95/CE  price  S279.95/SPECIAL 
13-Band,  100  Channel  •  Crystatiess  e  AC/DC 
Frequency  range  29-54,  t  18-1 74, 406-5 12.  £06-956  MHi. 
Excludes  823  937584901 25  a/rtf  3689875-89401 25  MHt 

The  Bearcat  760 XLT  has  100  programmable  chan- 
nels organized  38  five  channel  banks  for  easy  use. 
and  1 2  bands  of  coverage  including  the  800  MHz. 
band.  The  Bearcat  760XLT  mounts  neatly  under 
the  dash  and  connects  directly  to  fuse  bJock  or 
battery.  The  unit  also  has  an  AC  adaptor,  flip  down 
stand  and  telescopic  antenna  for  desk  top  use.  6* 
5/16"  Wx  1%"  Hx7%'  D.  Model  BC590XLT<SAjs 
a  similar  version  without  the  800  MHz.  band  for 
only  $21 9.95,  CTCSS  squelch  option  now  available. 

SALE!  Regency1  TS2-SA 

List  price  S499.95/CE  price  $309. 95/ SPEC  I A  L 
12- Bond,  73  Channel  •  Crystallesa  •  AC/ DC 

Frequency reng®: 29 -54, 11  a-  f  75, 406-512. 808-950  MHz. 
The  Regency  TS2  scanner  lets  you  monitor  Military. 
Space  Satellites.  Government  Railroad. 
Justice  Department  State  Department.  Fish  & 
Game,  immigration.  Marine,  Police  and  Fire  Depart- 
ments, Aeronautical  AM  band,  Paramedics,  Am- 
ateur Radio,  plus  thousands  ot  other  radio  fre- 
quencies most  scanners  can't  pick  up,  The  Regency 
TS2  features  new  40  channel  per  second  Turbo 
Scan*  so  you  wont  miss  any  ol  !he  action.  Model 
TSt  -SA3  isa35  channel  version  of  this  radio  without 
Ihe  800  MHz.  band  and  costs  only  $219,95, 

Regency0  RH256B-SA 

List  price  S799.95/CE  price  $329.d5/SPECIAL 
10  Channel  •  25  Watt  Transceiver  •  Priority 
The  Regency  RH256B  ts  a  sixteen- channel  VH  F  land 
mobile  transcerver  designed  to  cover  any  frequency 
between  150  to  162  MHz.  Since  this  radio  is 
synthesized,  no  expensive  crystals  are  needed  to 
store  up  to  16  frequencies  without  battery  backup. 
All  radios  come  with  CTCSS  tone  and  scanning 
capabilities.  A  monitor  and  night/ day  switch  is  also 
standard.  This  transceiver  even  has  a  priority  func- 
tion. The  RH256  makes  an  ideal  radio  for  any  police 
or  fi  re  department  volu  nteer  because  of  its  low  cost 
and  high  performance.  A  60  Watt  VHF  150-162 
MHz,  version  called  the  RH606B-SA  is  available 
for  $429-95.  A  UHF  1 5  watt,  1 0  channel  version  of 
this  radio  called  the  RU1  50B  SA  is  also  available 
and  covers  450-482  MHz,  but  the  cost  is  S4 19.95. 


*  *  *  Uniden  CB  Radios    •  •• 

/sv  The  Uniden  line  of  Citizens  Band  Radio  transceivers  is 
^  styled  to  compliment  other  mobile  audio  equipment. 
Uniden  CB  radios  are  so  reliable  that  they  have  a  two 
year  limited  warranty  From  tha  feature  packed  PRO 
8 1 0E  to  the  3 1 0E  handheld,  there  is  no  better  Citizens 
Band  radio  on  the  market  today 

PH03 1  0E-  SA  Unidflfl  40Ch  Portable/ Mobil  a  CB-  -  SS5.95 
Pfl0330eSAUfT^©n40Ch  Remote  mount  CB  .  .S1C9.95 
NINJA-SA  PRO310E  with  rechargeable  battery  pack  S9  9  95 
B-  1 0*  SA 1 . 2  V  AA  N  head  battery  for  N  in  ja  (sel  Oil  O)  $  2  0. 95 
KARATE-SA  Uniden  40  channel  rescue  radio  -  $69  95 
PRO510XL  SA  Uni&en  40  channel  CB  Mobile  .  $49.93 
PR052OX  L-SA  Umden  40  channel  CB  Mobile  .  S59  95 
PR0540E-SA3  Untden  40  channel  CB  Mobile  . .  $97  95 
PR0640  E  ■  S  A3  Umtten  40  cha  nnel  SSG  CB  Mobile  -.$137 ,95 
PR071 OESA  UnttJsrt  40  channel  CB  Base  . .  Si  1 9  95 
PROB1 OE  SA  Uniden  AC  channel  SSBCB  Base    , ,  $1 79.95 

*  *  •  Uniden  Radar  Detectors*  it  • 

Buy  the  finest  Untden  radar  detectors  from  CEI  today. 
R07-SA3  tinmen  visor  mount  radar  detect  Of  $99  95 

R  D9  ■  S  A3  Un  tden H  Pa  B&porfs  lie  radar  detector  %\  14  95 
RD9KL-SA3  L/mdflnrmicrahr  Size  radar  defector  . . .  ST  44 .95 
RD25-SA3  Uniden  visor  mount  radar  detector  ...  $54.95 
RD50O  SA3  Uniden  visor  mount  radar  detector  ...  $74,95 

Bearcat®  200XLT-SA3 

List  price  5509,95/CE  price  S279.95 
12- Band,  20O  Channel  •  BOO  MHz.  Handheld 
Search  •  Limit  *  Hold  •  Priority  •  Lockout 
Frequency  r&ng&:  29-54,  n8*174r4Q65l2>  806-956  MHz. 
Excludes  823  9875-849  01 25  and  858  9S75-894Q125  MHz. 

The  Bearcat  200XLT  sets  a  new  standard  for  hand- 
held scanners  in  performance  and  dependability. 
This  full  featured  unit  has  200  programmable 
channels  with  20  scanning  banks  and  12  band 
coverage.  It  you  want  a  very  similar  model  without 
the  800  MHz.  band  and  100  channels,  order  the 
BC 1 00XLT-5A4  for  only  $194.95  Includes  antenna 
carrying  case  with  belt  kropT  necad  battery  pack, 
AC  adapter  and  earphone.  Order  your  scanner  now 

Bearcat®  800XLT-SA 

List  price $549,95/CEprice$259.95/SPECIAL 
12- Band,  40  Channel  e  No-crystal  scanner 
Priority  control  •  Search/Scan  *  AC/DC 

Bands:  29-54,  1  18-174.  406-5 1 Z  806-912  MHz 
The  Uniden  800XLT  receives  40  channels  m  two  banks 
Scans  15  channels  per  second.  Size  9V  *  AW  a  1 2% 
If  you  do  not  need  the  800  MHz.  band,  a  similar  mode! 
called  the  BC  210XLT-SA  is  available  lor  $1 9695 

Bearcat*  145XL-SA 

List  prices  189.95/CE  price  S98.95/SPEC1AL 

tO- Band,  i&  Channel  ♦  No- cry  at  al  scanner 

Priority  control  •  Weather  search  •  AC/ DC 

Bands:  29-54,  136-174.  406-512  MHz, 
The  Bearcal  145XL  is  a  16  channel,  programmable 
scanner  coven  ng  ten  frequency  bands.  The  unit  features 
a  built-in  delay  function  that  adds  a  three  second  delay 
on  all  channels  to  prevent  missecf  transmissions  A 
mobile  version  called  the  BC560XLT-SA  featuring  pri- 
ority, weather  search,  channel  lockout  and  more  Is 
available  for  $9395.  GETs  package  price  Includes 
mobile  mounting  bracket  and  mobile  power  cord 

Regency5  Inform  ant"  Scanners 

Frequency  coverage:  35-54.  136- 1 74T  406-5 12  MHz. 
The  new  Regency  Informant  scanners  cover  virtu- 
ally all  the  standard  police,  fire,  emergency  and 
weather  frequencies.  The  INFVSA7  is  ideal  for 
truckers  and  is  onry  S1 49.95,  For  base  station  use, 
the  INF5-SA7  is  $94.95.  With  the  purchase  ot  any 
other  scanner  in  tnts  ad  however,  you  can  get  the 
unique  JNF5+SA7  for  only  $79.95,  Wow*  Whaladeal 

NEW!  President9  HR251 0-SA 

Lisl  price  S499.95/CE  price  $239.95 
tO  Meter  Mobile  Transceiver  •  Digital  VFO 
Full  Band  Coverage  •  Air-Mode  Operation 
Backfit  liquid  crystal  display  e  Auto  Squelch 

PIT  •  Preprogrammed  10  KHz.  Channels 

Frequency  Coverage  78.0000  MH?  to  296999  MHz. 

The  President  HR251 0  Mobile  1 0  Meter  Transceiver 
made  by  Uniden,  sets  a  new  standard  m  amateur 
radio  communications-  Fully  Features- Tne  HR251 0 
has  everything  that  you  need.  Up  to  25  Watt  PEP 
USB/LSB  and  25  Watt  CW  mode.  Noise  Blanker. 
PA  mode.  Digital  VFO.  Built-in  S/RF/MOD/SWR 
meter.  Channel  switch  on  the  microphone,  and 
much  more!  The  HR2510  lets  you  operate  AM,  FMP 
USB,  LSB  or  CW.  The  digitally  synthesized  frequen- 
cy control  gives  you  maximum  stability  and  you 
may  choose  either  pre-programmed  1 0  KHz.  chan- 
nel stepst  or  use  the  built-in  VFO  ror  steps  down  to 
100  Hz.  There's  also  RIT  (Receiver  Incremental 
Tuning)  to  give  you  perfectly  tuned  signals.  With 
receive  scanning,  you  can  scan  50  channels  in  any 
one  of  four  band  segments  to  find  out  where  the 
action  is.  Order  your  HR2510  from  CEI  today. 


BC760XLT 

800  MHz. 

mobile  scanner 
Qnly$279.95 


•  *  •  Uniden  Cordless  Phones  ++  + 

A  major  consumer  magazine  did  a  comparison  study  on 
cordless  phones.  The  check  points  included  clarity, 
efficiency  and  price.  Uniden  was  rated  best  buy. 
X  E7O0-  SA  Untdnn  Cordless  Phone  w\  h  speaker       j  1 1 4 .95 

***  Extended  Service  Contract  **• 
\t  you  purchase  a  scanner.  CB,  radar  detector  or  cordless 
phone  from  any  store  m  ine  U.S  or  Canada  within  the  lasi  30 
days,  you  can  get  up  to  three  years  ol  extended  service 
centred  (rom  Warrantee h  This  service  extension  plan  begins 
After  the  manufacturer's  warranty  expires  vVarranteCh  Mill 
perform  alt  necessary  labor  and  will  not  charge  for  return 
shipping  Extended  service  contracts  are  not  refundable  and 
apply  only  to  the  original  purchaser.  A  two  year  extended  con- 
tract on  a  mobile  or  base  scanner  is  S29.99  and  three  years  ts 
$39  99.  For  handheld  scanners.  2  years  15  $59  99  and  3 
yearstsS79.99.  For  radar  detectors,  two  years  is  S 29. 99  For 
CB  radios,  2  years  is  £39,99.  For  cordless  phones,  3  years  is 
£34  99  Order  your  extended  Service  contract  today 

OTHER  RADIOS  AMD  ACCESSORIES 

8C55XLT-SA  Bearcat  10  channel  scanner  S1 14  95 

BC70XLT-SA  Bearcat  20  channel  scanner  $1  69  95 

8C175XLT-SA  Bearcat  16  channel  scanner  .  St  56  95 
MEW/ BC560XLT*S A  flearcaM  6  channel  scanner  $93  95 
9PECtAU  H Xi  500- S A3  Regency 55 ch  scanner  .  £169,95 
MT5 1  OO  PLUS-S A /reyency  marine  transceiver  Si 34  95 
HI 09O-SA  Regency  45  channel  scanner  S 1 1 9,95 

UClG2-SAflegencyVHFZcr\  1  Watt  transcerver  5M7.95 
BPS5SA3  Regency  16  amp  reg  power  supply  St  79  95 
MA549SA3  Drop-in  charger  JOrHX  1200  A  HX1500  .  S59  95 
MA51  fl-SA  Wail  charger  for  HX1 500  scanner  $14.95 

MA5S3-5A  Carrying  case  for  HX1 500  scannet  .  $1 9  95 
MA25  7-SACKgaretteiighlercOfCforHX12-1500  SI 9  95 
MA917  SAhir  Cad  cattery  pack  tor  H XI 000/1 200  S34  95 
B  P205  H  c  Cad  Oattery  pacK  for  BC^OO^  BC  1 00  XL  T  549  95 
B-B-SA  1 .2  V  AA  Ni-Cad  oattenes  (set  oi  eight) . . . .  SI 7.95 
FB-E-SA  Frequency  Directory  tor  Eastern  US.  A  $1405 
FB-W-SA  Frequency  Directory  for  Western  U  S  A  .$14  95 
ASO-SA  Air  Scan  Directory  S1495 

5RF-SA  Survival  Radio  Frequency  Directory,  SM  95 

TSG-SA  TopSecrerflegiStryoty&Govt  Freq  Si 495 
TlC-SA  Techniques  for  Intercepting  Comm  Si4  95 

R RF-S A  Railroad  frequency  directory S14.95 

EFC'SA  t  mbassyfi  Espionage  Communications  .  $  1 4.95 
C I E-SA  Coven  Jnteliigenct,  Elect-  Eavesdropping  ...SI 4.95 
MFF-SA  Midwesl  Federal  Frequency  directory  $14  95 
A60-SA  Magnet  mount  mobile  scanner  antenna  £35  95 
A70-SA  Base  station  scanner  antenna  S35  95 

USAMM<SA  Mag  mount  VHFant  Mr/  12  cable  S39  95 

USAK-SA  *  hole  mount  VH  F  ant  w/  1  7'  cabte,  S35  95 
USAK4SO-SA**  hole  mount  UHF  ant,  w/1  7  cable  $35.95 
Add  S  4 .00  sh  i  ppmg  for  al  I  aces ssorjes  orde red  at  l  he  sam  e  time 
Add  SB  00  shipping  per  radio  and  $4  00  per  antenna 

BUY  WITH  CONFIDENCE 

To  get  the  fas  test  delivery  from  CEI  of  any  scanner, 
send  or  phone  your  order  directly  to  our  Scanner 
Distribution  Center7  Michigan  residents  please  add  4% 
sales  tax  or  supply  your  tax  ID,  number.  Written  pur- 
chase orders  are  accepted  from  approved  government 
agencies  and  most  well  rated  firms  at  a  10%  surcharge 
for  net  10  billing.  All  sates  are  subject  to  availability 
acceptance  and  verification  All  sales  on  accessories 
are  fmaJ  Prices,  terms  and  specifications  are  subject  to 
change  without  notice.  All  prices  are  i  n  U.S.  dollars  Out 
of  stock  items  wi  1 1  be  placed  on  bacKorder  automatically 
unless  CEI  is  instructed  differently.  A  $5.00  additional 
handling  fee  will  be  charged  for  all  orders  with  a 
merchandise  total  under  $50  00-  Shipments  are  FOB. 
CEI  warehouse  in  Ann  Arbor.  Michigan,  No  CODs 
Most  items  listed  have  a  manufacturer's  warranty  Free 
copies  ol  warranties  on  these  products  are  available 
by  writing  to  CEI.  Non-certified  checks  require  bank 
clearance.  Not  responsible  lor  typographical  errors, 

Mali  orders  to:  Communications  Elect ron- 
icsf  Box  1045,  Ann  Arbor,  Michigan  48106 
U.S.A.  Add  SS.00  per  scanner  for  U.P.S.  ground 
shipping  and  handling  in  the  continental  U.S.A. 
For  Canada,  Puerto  Rico,  Hawaii,  Alaska,  or 
APO/FPO  delivery,  shipping  charges  are  three 
times  continental  U.S.  rates.  If  you  have  a 
Discover,  Visa,  American  Express  or  Master 
Card,  you  may  call  and  place  a  credit  card  order. 
Add  4%  for  billing  to  an  American  Express  card. 
Order  toll-tree  in  the  U.S.  Dial  800-USA-SCAN. 
In  Canada,  dial  800-22 1*3475.  FAX  anytime, 
dial  31 3-971  -6000,  If  you  are  outside  the  U.S, 
or  in  Michigan  dial  31 3-973*8888.  Ordertoday, 

Scanner  Distribution  Center"  and  CEI  logos  are  trade- 
marks of  Communications  Electronics  Inc 

AD  #0S028B'SA7 

Copyrights  1088  Communications  Electron  lea  Inc, 

For  credit  card  orders  call 

1-800-USA-SCAN 


COMMUNICATIONS 
ELECTRONICS  INC. 
Consumer  Products  Division 

P.O  Bo*  1045  3  AnnArtxjr.  M<c^igan-d6lO&-l045  USA 
For  orders  call  313-973-8868  or  FAX  313^71-6000 

CIRCL£  121  ON  READER  SERVICE  CARD 


73  Review 


Number  12  on  your  Feedback  card 


by  Bryan  Hastings  NS1B  (ex-KAlHY) 


Nye  Viking  RFM-003 
RF  Power  Monitor 


Wm.M.  NyeCo.Jnc. 

1614  130th  Ave.  NE 

Betlevue  WA  98005 

Price  Class:  $297,  with  coupler  and  charger 


Nl  ye  calls  their  new  product  a  "power  mon- 
itor" because  of  the  variety  of  ways  it 
looks  at  RF  en  route  from  the  rig  to  the  anten- 
na (or  back).  This  simple  unit— the  RFM-003 
sports  only  five  controls — is  one  of  the  more 
versatile  RF  monitoring  devices  on  the  mar- 
ket.  In  addition  to  SWR,  forward,  and  reverse 
power  measurements,  it  measures  average 
power,  holds  peak  power  measurements  for  a 
user-selectable  period,  and  automatically 
switches  power  ranges.  Its  highlight  feature  is 
the  Amplifier  Lock-Out  (ALO)  circuit,  which 
unkeys  a  linear  amp  when  it  senses  too  much 
backRF. 

Physical  Features 

The  Power  Monitor  package  comes  in  two 
parts— (he  dual-meter  control  box  and  the  RF 
coupler.  The  coupler  goes  In-line  between  the 
transceiver  (or  linear)  and  the  antenna  (or 
tuner).  (See  photo).  This  3"  x  2-V20  x  2*  gray 
metal  box  has  two  opposing  SO-238  connec- 
tors and  a  supple  four-conductor  cable  about 
six  feet  long  thai  connects  to  a  plug  on  the  rear 
panel  of  the  control  box.  This  coupler  is  direc- 
tional, and  the  RF  input  and  output  connec* 
tions  are  clearly  marked-  There  are  no  stiff 
coax  cable  connections  to  hamper  meter  box 
positioning  around  the  operating  console! 

The  dark  gray  control  box  measures  8"  x  4" 
x  3."  Attached  to  it  is  a  wide  mounting  swivel 
bracket,  rotatable  360"  around  the  width  of 
the  unit.  This  allows  the  op  to  mount  the  meter 
either  from  above,  as  in  the  case  of  the  lower 
part  of  a  car's  console  or  lower  dash,  or  from 
below,  as  under  a  ham  shack  table.  It  can  also 
be  removed,  allowing  the  unit  to  stand  on  its 
own  (rubber)  feet. 

The  Front  Panel 

The  SWR  upper  front  panel  has  two  meters 
side  by  side  labelled  swr  and  rf  watts.  On  the 
lower  front  panel,  from  left  to  right,  is  a  Hold- 
Time  variable  control,  six  LEDs,  and  a  three- 


Photo  A  The  front  panel  of  the  RFM-003  and 
RF  coupler. 


Photo  0.  Back  panel  of  the  RFM-003  and  RF 
coupler. 

position  switch  for  peak  power,  peak  power  and 
hold,  and  average  power.  The  Hold-Time  con- 
trol works  when  the  switch  is  set  for  peak  and 
hold— it  "freezes"  the  rf  watts  needle  at  its 
maximum  deflection  for  up  to  20  seconds,  for 
easy  reading. 

The  LEDs  are  arranged  in  three  pairs.  The 
first  pair  gives  the  status  of  the  ALO  circuit 
(discussed  later),  The  middle  pair  deals  with 
peak  power  measurement— one  of  them 
lights  when  the  Monitor  samples  the  RF,  and 
the  other  lights  when  the  rf  watts  needle 
holds  at  a  maximum  deflection. 

The  right-most  LEDs  are  low  and  high  RF 
scale  indicators.  On  the  RFM-003,  the  rf 
watts  scale  shows  0-300  W.  This,  however, 
automatically  reverts  to  a  times-ten  scale  (0- 
3000  W)  when  the  unit  senses  RF  power  be- 
yond 300  Watts,  and  the  red  LED  lights  to 
indicate  that  state. 

A  note  on  the  brother  model  to  the  RFM* 
003,  the  RFM-005.  The  only  difference  be- 


Accuracy 

SWR  Threshold 

Sample  Time 

Hold-Time 

ALO  SWR  Adjustment  Range 

ALO  Rev.  Adjustment  Range 

ALO  Relay  Contact  Ratings 
Power  Consumption 

Size 

Weight 


Specifications 

±S%5f  full  scale 

5W  for  the  5000  W  RF  coupler 

For  Peak  and  Hold.  1ms  typical,  3ms  maximum. 

.5  to  20  seconds  typical 

Appro*- 1.6:1-7:1,  factory  set  at  2:1 

For  (K)  couplers,  40-400  watts,  factory  setting  100  watts. 

For  (C)  couplers.  4-40  watts,  factory  setting  10  watts 
5  amps  120  VAC/28  VDC. 
Maximum  operatlng450  mW 
Typical  Operating  64  mW 
H  5"  x  W  8'^  x  D  5^4  max,  values  with  swivel  bracket 

f  ufly  extended 
4  lbs,  Shipping  5  lbs. 


tween  the  two  models  is  the  power  scales— 
the  rf  watts  dual  meters  shows  up  to  500  and 
5000  Watts,  respectively,  on  the  RFMO05.  A 
ham  has  to  obtain  the  specific  RF  coupler 
for  this. 

Back  Panel 

The  two  two-position  slide  switches  allow 
for  measuring  either  forward  or  reverse  power 
and  setting  the  kind  of  ALO  trip  the  user  wants 
(again,  more  on  this  later).  Below  them  are  the 
two  RCA  phono  jacks  to  put  the  ALO  circuit 
in  line. 

Straying  over  to  the  right  side  of  the  panel, 
the  user  finds  two  plugs — for  12  VOC  external 
power  source  and  Coupler  attachment.  Final- 
ly.  next  to  the  Coupler  input  is  alo  sense,  a 
recessed  poL 

Powering  the  Monitor 

The  essential  functions  of  the  Monitor- 
needle  deflection,  LED  lighting,  and  circuit 
powering  itself— can  run  off  a  pack  of  four 
NiCds  secured  to  the  inside  back  panel  of  the 
meter  box.  The  coupler  shunts  RF  energy  to 
the  meter  box  to  keep  these  batteries  fully 
charged.  The  only  function  dependent  on  12 
VDC  external  power  is  the  meter  back-light- 
ing. External  power  can  also  charge  the 
NiCds. 

Be  Kind  To  Your  Finals 

Perhaps  the  most  interesting  feature  on  the 
RFM-003  is  the  ALO  (Amplifier  Lock-out)  cir- 
cuit. The  user  can  set  a  limit— either  SWR  or 
reverse  power— by  first  setting  the  rear  panel 
switch  to  either  swr  or  rev  and  then  adjusting 
the  ALO  Sense  with  a  tweaker.  The  beauty  of 
REv-mode  ALO  is  that,  once  one  knows  the 
maximum  tolerable  reflected  power  to  the 
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Figure  T.  Schematic  of  the  RFMO03  meter 
box  circuit.  RW  is  located  in  the  upper  left 
section  of  the  diagram, 
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tubes,  it's  not  necessary  to  go  through  alge- 
braic gymnastics  (see  sidebar)  to  figure  the 
maximum  forward  power  for  every  new  SWR. 
Just  set  the  ALO  sense  at  that  reverse  power 
level  and  leave  it  I 

When  the  chosen  value  exceeds  the  limit, 
the  ALO  relay  opens  whatever  circuit  it's  in 
line  with— usually  the  keying  relay  line  be- 
tween driver  and  amp. 

Opening  the  relay  line,  however,  some- 
times doesn't  do  the  trick.  Many  QSK  amps 
running  in  QSK  mode  don't  pay  any  attention 
to  the  driver-amp  relay  line.  They  keep  chug- 
ging along  only  until  they  stop  sensing  RF  at 
their  input.  For  this  case.  Nye  suggests 
putting  the  ALO  circuit  in  series  with  the 
PTTIine. 

Specs,  vs.  Observations 

I  was  able  to  compare  a  few  of  the  specifica- 
tions listed  in  the  manual  (see  sidebar)  The 
driver  was  the  IC-761,  which  outputs  a  mini- 
mum of  five  watts — still  enough  to  activate  the 
SWR  circuit  Hold-Time  did  indeed,  have  a 
maximum  of  20  seconds. 

For  the  ALO  reverse  adjustment  range* 
however,  the  minimum  setting  was  50-55 
Watts,  This  is  still  in  line,  since  most  linear 
amp  finals  can  handle  this  minimum  level  of 
back  power  continuously.  Those  who  find  the 
range  too  high,  however,  can  easily  rectify  it 
by  replacing  a  resistor  on  the  meter  box  PC 
board  with  one  of  a  lower  value.  Contact  Nye 
for  more  details  on  this  modification. 

Performance 

I  have  been  using  the  Monitor  at  my  home 
station  for  the  past  few  months  with  no  trou- 
bles. It  ran  the  gauntlet  during  the  73  Maga- 
zine St.  Pierre  and  Miqueton  (FP/)  DXpedition 
on  Memorial  Day  weekend,  Wayne  W2NSD, 
Larry  NA5En  and  myself  operated  three  100- 
watt  stations  from  a  hotel  room,  feeding  three 
antennas  on  the  same  hotel  roof.  There  t 
found  that  when  the  other  ops  transmitted, 
the  ALO  sense  LEDs  and  the  SWR  meter 
flickered  and  deflected  madly.  This  occurred 
when  we  experienced  only  low-level  (S-2) 
mutual  ORM  white  operating  on  different 
bands  on  our  rigs  (one  IC-761  and  two 
IC-735S), 

When  we  returned  from  St.  Pierre,  I  called 
the  Nye  plant  and  spoke  with  Chris  Mason, 
one  of  the  developers  of  the  power  meter, 
about  this  problem.  He  explained  that  this  was 
a  result  of  the  type  of  detection  circuit  in  the 
RF  coupler,  and  that  roughly  1  %  of  those  who 
bought  the  monitor  lived  close  enough  to 
broadcast  stations  to  experience  the  same 
trouble.  The  meter  is  simply  so  sensitive  that  it 
is  triggered  by  sufficiently  strong  incoming 
RF!  The  meter,  of  course,  doesn't  see  any 
difference  between  this  and  reflected  power. 

Chris  suggests  that  those  who  live  near  FM 
broadcast  stations  install  a  low-pass  fitter  in 
their  antenna  system.  Offending  AM  broad- 
casts,  however,  require  replacing  Ri  1 .  a  ikO 
(see  RF  Coupler  schematic.  Figure  1)  to  a 
lower  value,  such  as  220O  or  even  1 00Q,  This 
does  reduce  power  meter  accuracy  at  low 
power,  though  not  dramatically— it  is  within 
5%  at  20  watts  out. 


L 


THE  VIRTUE  OF  rev-MODE  ALO 

The  ability  to  set  a  reverse  power  limit  is  an  excellent  idea.  This  allows  the  op  to  safely 
operate  under  varying  SWR  conditions.  The  next  few  paragraphs  explain  why. 

Many  linear  amp  manuals  give  reverse  power  tolerances  only  in  terms  of  SWR.  Bear  in 
mind,  however,  that  SWR  is  only  a  ratio  of  forward  power  to  reverse  power.  For  a  given 
SWR,  the  lower  the  forward  power,  the  lower  the  reverse  power.  The  amp  finals*  however, 
don't  care  a  whit  about  forward  power  in  itself  (except  when  they're  forced  to  generate  too 
much  of  it).  They  care  only  about  the  value  of  the  reverse  power,  regardless  of  the 
SWR/forward  power  combination  from  which  it  results.  In  other  words,  higher  SWRs  than 
those  staled  in  the  manual  are  OK.  provided  the  amp  is  run  at  sufficiently  low  forward  power. 

So  what  explains  the  seeming  mcondustveness  of  the  SWR  tolerance  figure?  The 
authors  of  the  linear  amp  manual  evidently  assume  the  amp  user  will  spend  most  of  his  time 
running  the  fuitlegaUimit,  and  they  figure  the  SWR  tolerance  based  on  that.  A  ham  doesn't 
have  to  run  his  amp  at  full  boref  however,  and  is  even  encouraged  not  to  do  this  unnecessar- 
ily, Lower-than-maximum  forward  power  levels  allow  higher-than-manuat  spec.  SWRs. 

Let's  look,  for  example,  at  the  linear  used  for  the  accompanying  review,  the  Barker  & 
Williamson  PT-2500A.  The  manual  states  that  the  operator  must  not  run  it  over  2:1  SWR. 
(Earlier  2500  manuals  state  1.5:1  SWR.)  Assuming  this  was  figured  at  1000  W  of  forward 
power  (which  a  call  to  Elmer  W3FVT  at  Barker  &  Williamson  confirmed),  I  calculated  the 
maximum  allowable  reverse  power  in  the  following  five  steps: 


D 


SWR  = 


1  +  x 


where  x  = 


reflected  power 


2) 


1  -  x  forward  power 

Plug  in  the  above  SWR  value  and  solve  for  x  through  cross  multiplications: 

1  +x 
2  =  ,  2  -  2x  =  1  +  x,  1=  3x.  x  =  .33 

1  -  x 


For  2: 1  SWR,  then,  the  square  root  of  forward  over  reflected  power  will  always  equal  .33. 
Squaring  both  sides  gives: 


3) 
4) 


33-  = 


(refl.  pwr.)< 


.11  = 


refl-  pwr. 


(for.  pwr,)2  for,  pwr. 

forward  power  (.11)  =  reverse  power 


Formula  4)  figures  the  reverse  power  for  a  given  forward  power  when  the  SWR  is  2. 
Plugging  in  the  maximum  forward  power  allowed.  1000  Watts,  gives: 

5)  (1000W)(.11)  =  110  Watts 

This  is  the  maximum  safe  continuous  returned  power  the  B  &  W  PT-2500A  finals  can 
accept. 

Knowing  this  figure,  it's  possible  to  calculate  the  maximum  allowable  SWR  for  any 
forward  power  levels  and  vice  versa.  Say  a  ham  can't  tune  his  antenna  lower  than  2+5:1  SWR 
at  the  frequency  he  wants  to  use.  Figure  x  for  SWR  =  2.5,  as  done  in  2) 

6)  2.5  = ,   2,5  -  2.5x  =  Hx(    1.5  =  3.5x,    x  =  .43 

1  -  x 

By  the  methods  used  in  3)  and  4}: 

7)  forward  power  (,  1 8)  =  reverse  power. 


8)    forward  power  =  - 


reverse  power 


18 


Plugging  in  the  maximum  allowable  reflected  power  of  110  Watts  gives  a  maximum 
forward  power  of: 


9)    forward  power  = 


110 

7s" 


=  611  Watts 


Considerably  more  power  than  most  barefoot  rigs?  This  output  is  certainly  worth 
keeping  the  amp  in  line. 

The  beauty  of  being  able  to  set  a  reverse  RF  limit  to  unkey  the  amplifier  is  not  having  to 
refigure  the  maximum  forward  power  for  each  new  SWR.  Even  if  the  linear  amp  manual 
gives  the  tolerance  only  in  terms  of  SWR  Just  go  through  steps  1)-5)  once,  to  determine  the 
maximu  m  back  power  the  tubes  can  handle.  Then  set  the  calculated  ALO  limit  and  crank  the 
drive  to  the  amp  until  that  limit  is  reached.  Trim  back  the  drive  slightly,  and  it's  set! 


Conclusions 

The  RFM-003  commends  itself  in  all  areas. 
The  only  concern  potential  buyers  of  this  unit 
should  have  is  their  RF  environment.  If  they 
live  particularly  close  to  AM  broadcast  sta- 
tions, they  have  to  be  prepared  to  do  the 
above  modification  and  lose  some  meter 


accuracy,  The  unmodified  unit  is  so  accu- 
rate, however,  that  users  shouldn't  despair 
over  not  being  able  to  get  their  match  com- 
pletely flat.  Even  though  their  previous  meter 
may  have  shown  1 :1  on  the  same  system,  the 
RFM  is  just  showing  more  the  reality  of  the 
situation. 
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NYE 


Takes  the  fear  out  of  full  power  antenna  tuners, 
and  the  guesswork  out  of  PEP  measurement  with 
these  two  MUST  SEE  PRODUCTS!! 


MB-V-A 


! 

^^^^^^^^^^^^^^^^^™ 

^^^^^^^^^^h 

lJPEl       mtV     IBPrw^1 

■ 

-   — — ^^ 

^^^^ 

Discover  this  durably  bui  ltt  feature  packed  MB-V-A  Antenna 
tuner.  You'll  find  operating  conveniences  that  make 
antenna  tuning  a  snap  and  value  engineered  to  do  the  job 
over  wide  operating  ranges.  Compare  quality,  features  and 
the  NYE  VIKING  TWO  YEAR  WARRANTY. 


Get  correct  easy  to  read  measurements  of  PEP  for  SS8, 
AM,  and  Pulse  along  with  ful  I  time  completely  automatic 
SUR  display  with  this  unique  Power  Monitor  System.  Two 
models  to  choose  from:  The  RFW-003  for  3KU  indication 
and  the  RFH-005  for  5KW- 


CHECK  THE  FEATURES: 


*  Pi  Network.  bvPwPt  feiior*  lunint  I B-30  Hit  Hew  duty  *tr  pftaied  conLirn^uaij 
indurtflr  vith  25  I  *tniier  dial  TOW  nit  wnafale  capacitor  and  IO.OQDt  iwich  selected  Hied  capacitors 
on  output  side    Tunes  40-3000  ohm  Loads.   Good  harmonic  suppression! 

1  Automatic  SIR  Hands  free  mdffiiie  erf  SIR  Ho  reset  or  caBbrauon  needed  Separate  power  mdrr- 
30D  or  3000  a  U  autamiucaly  wtfhed  bsy  to  read  13'  recessed  and  &ack-&rfited  taul  band  meters. 

*  Antenna  Switch.  PUSH -BUTTON  antenna  midline  1°  W  antennas  (2  coax,  single  wire  »i«d  L*in 
leadl  Coai  bypassed  on  first  ma  output  fc  designed  this  switch  b  Lake  the  power.  Ruled  at  10KV 
and  20  amps, 

*  3  KW  Ballill.  Thfilar  touiuid  triple  core  torrad  gmej  balanced  output  to  twin  feeders  from  200 
La  1000  ohms  and  unbalanced  output  dovn  lo  20  ohm* 

*  Moiimuin  Power  Transfer,  Match  your  transmitter  output  impedance  to  almost  any  antenna 
system  for  maximum  poier  transfer.  Amplifiers  only  run  at  their  designed  Q  when  properly  mute tied. 

1  Hodel  OpUoBS,  m  fV-Jtl  includes  all  MB-V-A  features  fcs  antenna  switch  end  bahm.  yiJ-IV- 
42  a  idenljcal  to  B8-1Y-A1  with  the  addition  of  ■  triple  rote  belim, 

1  1  fl  MHz.  will  not  lune  on  some  antennas. 


•  (3)  UodCS  -  Peak  K*-n&  and  Peak  and  lUd  with  a  uotqur  i^  dWl  Sarapfe  *  He*  iteioe 
memory  circuit 


•  (2]  Ranges  "  AuLoma Liealty  switched  power  scales  La  5  Kl\ 

1  Klllly  Automatic  SVR  -  FuD  tin*  meter  display  rata*  firertlj 


ML 


1  Built  -  in  AL0  -  Protect  your  amplifier  tube  investment  with  this  fast  acting  lockout 

1  Remote  Couplers  -  Sis  feet  remotes  the  inlrrchanfieetalc  calibrated  couplers. 

1  Tme  RUS  Conversion  -  HI.  couplers  use  forward  based  lull  m  drteebc* 

1  Rugged  Cons Lmcl Ion  -  Heavy  jpufe  aluminum  mnsLnrLbn.  Top  quality  glass  epoiy 
PC  EL  This  meter  is  built  to  leal. 

1  Accuracy  -  Guaranteed  to  i.W  PA 

'Warranty  -  TWO  FULL  YEARS  - 

1  Added  Features  -  Are  swftchabJe  nmx  power  oQ  mode  metering  -  Full  status  U3)  Display 
■  Adjustable  Al JO  is  svitchaUe  Eflt/fftft,  power  -  Heavy  duly  Niosd  batteries  charged  by  the  apphrd 
RP  for  the  field  and  a  charter  is  supplied  far  fast  charging  and  backlight]  rig  of  Lhe  taut  band 
for  the  ham  shack. 


OTHER  NYE  VIKING  PRODUCTS 

Phone  Patches  -  Electronic  and  Memory  Keyers  -  Squeeze  Keys  -  Straight  Keys  -  Code  Practice  Sets 

-  SWR  Wattmeter  for  the  blind  -  Low  Pass  Filters  -  All  Band  Antenna  and  more 

ASK  FOR  A  FREE  FULL  LINE  CATALOG. 


TO  ORDER,  CALL  YOUR  FAVORITE  DEALER 


Amateur  Electronic  Supply 

Dam  Radio  Outlet 

Henry  Radio 

Madison  Electronics 

EGE 

Rft  L  Electronics 


Barry  Electronics 
C-Comm 
Missouri  Radio 
Quemenl  Electronics 
Texas  Towers 
Ham  Station 


Win.  M.  Nye  Co.  Inc. 

1614  130th  Ave  N.E. 

Bellevue,  WA.  98005 
TEL:  (206)  454-4524 

FAX:  (206)  453-5704 


CIRCLE  353  OH  READER  SERVICE  CARD 


Patents  are  Unique 


Number  13  on  your  Feedback  card 


Protecting  Your  Brainchild 

by  W.  Max  Adams  W5PFG 


Briefly  speaking,  in  Federal  (English?) 
language,  **The  United  States  of  Ameri- 
ca to  ail  whom  these  presents  shall  come: 
whereas,  there  has  been  presented  to  the 
Commissioner  of  Patents  a  petition  praying 
for  the  grant  of  Letters  Patent  for  an  alleged 
new  and  useful  invention M 

Such  are  the  first  words  on  the  red-seal, 
blue-ribbon,  riveted  front  cover  page  of  my 
patents,  numbers  3657603  and  3814950. 
This  article  is  not  a  legal  advisory  on  how  to 
obtain  patents,  rather  it  is  intended  to  help 
you  get  on  the  right  track  when  your  brain- 
child is  unique  and  you  want  to  obtain  a  US 
patent. 

Later,  the  first  page  continues: 
'WHEREAS,  upon  due  examination  made, 
the  said  claimant(s)  is  (are)  adjudged  to  be 
entitled  to  a  patent  under  the  law/* 

Patents  arc  unique  in  many  ways.  A  US 
patent,  by  law,  dictates  thai  ii  contains  a 
"new  and  useM"  invention  belonging  to 
"said  claimants)."  This  means  that  your 
patent  claims  were  successfully  defended  and 
are  protected  by  law  from  others  who  may 
later  try  to  claim,  use  or  sell  your  invention. 
The  Patent  Office  may  also  issue  patents  to 
anyone  making  improvements  to  previously 
patented  inventions,  irrespective  of  the  hold- 
er of  the  original  patent. 

Patents  are  granted  for  a  term  of  17  years 
(14  years  for  design  patents)  and  may  be 
extended  only  by  a  special  act  of  Congress. 
After  a  patent  expiries.  "the  patentee  loses 
rights  to  the  invention/" 

The  patenting  process  is  long,  tedious,  and 
to  some  degree  expensive.  Subsequently, 
many  unique  ideas  are  simply  passed  along 
and  never  recognized  under  the  law. 

Creative  Minds,  Capable  Hands 

Patents  are  the  result  of  a  creative  mind 

linked  to  capable  hands,  One  facet  of  amateur 
radio  is  the  solder-burning,  mechanically- 
constructive,  home-brew  ideas  of  creative  in- 
dividuals. Many  are  asked,  "Why  don't  you 
get  it  palented,?,■  Often  they  reply.  "I  think  I 
will!" 

Silently,  you  ask  yourself,  "How  do  1  get  a 
patent?1  You  answer,  "I  don't  know,  better 
see  me  a  lawyer  fella,  maybe.  Just  maybe 
hell  shed  some  light  on  the  procedure, H  The 
US  Patent  and  Trademark  Office  maintains  a 
register  of  attorneys  and  agents  who  have  met 
the  legal,  scientific,  and  technical  require- 
ments, and  who  have  agreed  to  uphold  a  stan- 
dard of  professional  conduct. 

t  was  lucky.  An  acquaintance  at  work  had 
just  received  his  patent, 

"Why  not  give  my  patent  attorney  in 
Washington  a  call?  He  will  be  glad  to  help 
you.  That's  his  business.  He  is  just  across  the 


street  from  the  patent  office  and  can  save  you 
some  leg  work." 

Dealing  With  The  Law 

Your  patent  attorney  will  only  tell  you  your 
idea  "has  possibilities!'  He  wilt  initiate  a 
patent  search,  with  advance  payment  of  his 
fee,  and  advise  you  of  his  findings,  then  de- 
scribe the  next  steps,  and  the  advance  pay- 
ment for  performing  the  next  Step. 

Recently.  I  followed  my  previous  foot- 
steps, and  called  the  same  number  I  used  in 
I97L  Naturally,  I  was  not  remembered. 
However,  when  I  referenced  my  two  patent 
numbers,  my  lawyer  fella  found  something  in 
his  files  and  referred  me  to  Mr.  Oscar  Mast  in 
(703-557-3341)  at  the  US  Department  of 
Commerce,  US  Patent  and  Trademark 
Office,  Office  of  Public  Information,  Wash- 
ington DC  20231 .  (Direct  your  questions  to: 
703-557-4636),  Mr,  Mastin  was  very  polite. 
Within  5  days  I  received  a  free  copy  of  Basic 
Facts  About  Patents,  which  details  what 
patents  are,  who  may  obtain  them,  and  many 
more  useful  details  to  help  inventors.  The 
booklet  answers  most  of  the  fundamental 
questions  about  patents.  What  is  a  patent? 
"A  grant  of  a  property  right  by  the  Govern- 
ment to  the  inventor. 

What  types  of  patents  are  there?  "The 
patent  laws  provides  for  the  granting  of 
patents  in  three  major  categories:  Utility 
Patents,  Design  Patents  and  Plant  Patents 
(.  ,.any  new  and  distinct  variety  of  plant, 
including  cultivated . . . )" 

Who  may  obtain  a  patent?  "Patents  arc 
granted  only  to  the  true  inventor.** 

When  can  you  obtain  a  patent?  "A  valid 
patent  may  not  be  obtained  if  the  invention 
was  in  public  use  or  on  sale  in  this  country  for 
more  than  one  year  prior  to  the  filing  of  your 
patent  application.  Your  own  use  and  sale  of 
the  invention  for  more  than  a  year  before 
your  application  is  filed  will  bar  your  right  to 
a  patent  just  as  effectively  as  though  this  use 
and  sale  had  been  done  bv  someone  else/* 

What  about  ownership  and  sale  of  patent 
rights?  "The  inventor  may  sell  all  or  part  of 
his  interest  in  the  patent  application  or  patent 
to  anyone  by  a  properly  worded  assignment- ' 

is  your  invention  protected  in  foreign coun- 
tries? "The  United  States  patent  protects 
your  invention  only  in  this  country." 

How  can  you  obtain  copies  of  previous 
patents?  "Printed  copies  of  any  patent,  iden- 
tified by  its  patent  number,  may  be  purchased 
from  the  Patent  and  Trademark  Office  at  a 
cost  of  SI  .50  each.  NOTE:  Prices  subject  to 
change/1 

What  does  "patent  pending"  mean?  "The 
terms  "patent  pending'  and  'patent  applied 
for'  are  used  by  a  manufacturer  or  seller  of  an 


article  to  inform  the  public  that  an  application 
for  patent  on  that  article  is  on  file.  The  law 
imposes  a  fine  on  those  who  use  these  terms 
falsely/1 

Will  the  Patent  Office  offer  legal  help? 
"The  Patent  and  Trademark  Office  cannot 
assist  in  preparation  of  application  papers, 
and  strongly  advises  prospective  applicants 
to  engage  the  services  of  a  patent  attor- 
ney .  .  .The  Office  will  answer  an  applicant's 
inquiries  about  the  status  of  any  application. 
but  if  you  have  an  attorney  or  agent,  corre- 
spondence should  be  forwarded  through 
them . '  ■ 

What  about  promoting  and  marketing  your 
inventions?  "The  Office  cannot  assist  in  de- 
velopment and  marketing  of  an  inven- 
tion. .  .Office  has  no  control  over.  .  .patent 
promotion  organizations.  It  is  advisable  to 
check,  .-." 

Basic  Fans  About  Patents  also  includes 
information  about  patent  application,  disclo- 
sure document  program,  patent  searches,  and 
patent  fees.  Incidentally,  the  basic  filing  fee  is 
$340  and  later,  the  issue  fee  is  $560.  "These 
amounts  are  reduced  by  50%  when  the  appli- 
cant is  a  small  entity .  .  . " 

Alternatives 

An  "electronic "'  patent,  obtained  by  a  pri- 
vate individual  (without  any  assignment)*  is  a 
very  difficult  but  ego-satisfying  achieve- 
ment. If  you  have  a  unique  idea,  you  may 
want  to  encapsulate  it  in  plastic,  flood  the 
market,  then  eet  to  work  on  another  brain- 
child.  Next  best,  file  for  a  patent,  and  when  it 
becomes  eligible  for  **  Patent  Pending/  *  keep 
it  that  way  (if  you  can  afford  to  do  so).  Or 
obtain  a  copy  of  a  previously  issued  patent  for 
$  1 .50  that  becomes  available  to  the  world,  as 
I  did.  An  office  full  of  corporate  lawyers  and 
engineers  can  then  blow  it  mil  of  holes,  im- 
prove it,  simplify  it.  and  leave  you  with  a  nice 
document  suitable  for  framing! 

In  '72,  about  one  year  and  $2000  later 
(including  patent  office  fees),  I  finished  read- 
ing the  cover  page. 

Tn  testimony  whereof.  I  have  hereunto  set 
my  hand  and  caused  the  seal  of  the  patent 
office  to  be  affixed  at  the  City  of  Washington 
this  eighteenth  day  of  ApriL  in  the  year  of  our 
Lord  one  thousand  nine  hundred  and  seventy- 
two,  and  the  Independence  of  the  United 
States  of  America  the  one  hundred  and  nine- 
ty-sixth." 

At  least  I  can  point  to  the  two  frames  on  the 
wall  and  proudly  say,  "Yes  sir,  at  least  mine 
was  the  FIRSTS 

Do  not  be  discouraged  by  all  the  legal 
terms,  paperwork,  and  patience  required.  If 
you  have  a  special  idea,  bum  some  solder, 
and  go  for  it'l 
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Number  1 4  on  you/  Feedback  card 


73  Review 


by  Larry  Ledlov*,  Jr.  SASE 


Beauty  and  the  Best 

Something  old,  something  new  from  Vibroplex 


Vibroplex 

93  Elm  Street 

Portland,  ME  041 01 

Price  Class:  Original  Deluxe:  $85 

Brass  Racer  EK-1:  $115 


What's  this?  A  few  months  ago  I  wrote 
_  _  an  editorial  espousing  a  no-code  ham 
license.  So  what  am  I  doing  reviewing  keyers? 
Truth  is,  I  tike  CW.  I've  always  had  a  sort 
of  affair  with  this  much-maligned  mode.  And 
these  two  offerings  from  Vibroplex  have  made 
my  affair  so  much  the  sweeter  A  CW  crafts- 
man with  proper  and  elegant  tools  from  Vibro- 
plex can  make  beautiful  music  over  the 
airwaves, 

Vibroplex  has  offered  quality  "tools11  for 
code  craftsmen  for  almost  100  years.  Anyone 
who  has  tried  to  send  more  than  15  words  per 
minute  with  a  straight  key  knows  the  limita- 
tions of  their  fist.  Before  Curtis  brought  mod- 
em, electronic  iambic  keying  to  telegraphers, 
the  Vibroplex  "bug"  was  a  standard  to  which 
all  other  high-speed  sending  keys  were  com- 
pared. 

Comparing  the  Vibroplex  Original  key  and 
their  Brass  Racer  is  a  bit  like  comparing  a 
harpsichord  and  a  modern  music  synthesizer. 
They  both  render  sweet  tones  in  the  right 
hands,  but  the  skills  needed  to  manipulate 
them  are  different  They  probably  appeal  to 
different  types  of  people.  One  thing  is  certain, 
though:  they  both  represent  some  of  the  finest 
code  keys  available  today. 

The  marvelously  mechanical  Original  bug 
first  attracted  my  attention  as  an  object  of 
historical  interest.  I  carefully  unpacked  my 
new  bug  (serial  number  54615)  only  to  be 
overwhelmed  by  its  sheer  beauty  and  intricate 
mechanical  design.  The  deluxe  model's 
chrome  plating  and  bright  red  paddle  make  it  a 
real  standout  in  today's  charcoal  gray  and 
black  ham  shack.  After  some  study,  I  began  to 
appreciate  its  mechanical  operation:  springs, 
levers,  and  a  vibrating  mass.  Boy,  could  I  have 
had  some  fun  with  a  bug  in  one  of  my  college 
physics  classes' 

Bug  operation  requires  somewhat  different 
skills  than  those  developed  with  most  elec- 
tronic keyers.  Pressing  the  paddle  to  the  right 


causes  the  pendulum  to  vibrate  and  to  touch 
the  dot  contact  nearest  the  adjustable  mass, 
After  the  required  number  of  dits  are  complet- 
ed, the  operator  releases  the  paddle,  and  the 
pendulum  oscillations  are  damped  out,  Dit 
speed  increases  with  the  mass  moved  in- 
wards. Easy,  huh?  The  tricky  part  comes  in 
making  dashes. 

Users  of  iambic  keyers  are  used  to  having 
the  machine  make  proper  length  dashes,  or 
dahs.  Not  so  here.  The  sender  must  manually 
close  the  dash  contact  for  the  proper  duration. 
Many  programmable  electronic  keyers  offer 
this  semi-automatic  operation  mode.  Mini' 
mum  speed  with  a  bug  is  about  15  words  per 
minute. 

Remember  Elmefs  advice  to  use  wrist  and 
fingers,  not  arm  motions  to  send  clean  CW? 
Forget  all  that  with  a  bug,  Bug  operation  re- 
quires free  arm  movement  for  proper  opera- 
tion. Do  not  grasp  the  paddle,  either  The  bug 
should  be  operated  with  thumb  and  two  finger* 
tips  spaced  wider  than  the  paddle  and  free, 
easy  arm  movements  back  and  forth.  Now 
that's  different. 

No  electronics  and  just  a  few  electrical  con- 
tacts to  keep  clean  make  the  Original  bug 
suitable  for  any  environment.  Further,  a  bug  in 
the  right  hands  not  only  looks  good;  it  sounds 
great. 

As  good  as  the  Original  bug  is,  many  CW 
operators  will  prefer  the  Vibroplex  Brass  Rac- 
er. The  Racer  is  an  attractive  key  with  a  trian- 
gular, heavy  brushed  brass  foundation  mount- 
ed atop  a  walnut  base  Model  EK-1  includes  a 
Curtis  8044  IC-based  electronic  keyer  built 
into  its  base.  The  Racer's  gold  tone  and  black 
paddles  would  look  good  in  any  shack. 

The  EK-1  Racer  can  be  used  with  any  posi- 
tively or  negatively  keyed  transceiver,  (Most 
tube-type  rigs  use  positive  keying.)  The  data 
sheet  that  comes  with  the  keyer  gives  very 
clear  instructions  on  proper  wiring.  Aside  from 
a  V^-inch  phono  plug,  the  EK-1  comes  with  a 


7.5V  battery  (Duracel!  T-175  equivalent)  to 
power  the  keyer  for  a  year  or  more  and  a  hex 
key  to  adjust  paddie  tension  and  spacing* 

The  Racer  had  a  number  of  surprises,  not 
the  least  of  which  is  the  way  paddle  tension  is 
adjusted.  Two  brass  holders  located  on  the 
back  side  of  the  paddle  mount  contain  tiny 
magnets,  which  attract  steel  crossbars  on  the 
paddles,  By  increasing  or  decreasing  the  dis- 
tance between  the  magnets  and  the  cross- 
bars, tension  decreases  or  increases  accord- 
ingly. I  tike  this  feature  a  lot.  It  sure  beats 
complicated  spring  and  screw  adjustments 
found  elsewhere. 

After  reading  the  keyer  instructions,  I  re- 
moved the  two  retaining  screws  on  the  base 
bottom  to  expose  the  EK-1  '$  keyer  circuit.  The 
PC  board  i$  well  taid  out  and  provides  easy 
access  to  all  components,  including  a  socket- 
ed IC,  should  the  need  arise  to  repair  the 
keyer.  Surprisingly,  the  battery  holder  does 
not  have  any  clear  polarity  markings,  and  the 
instructions  stress  the  importance  of  observ- 
ing proper  battery  polarity,  Gee,  I  wonder  how 
many  keyers  have  smoked  because  users 
didn't  read  the  instructions  or  didn't  have 
them  available  for  reference.  Even  though  a  + 
could  easily  be  added  with  a  marking  pen,  I 
don't  think  buyers  should  have  to  worry  about 
things  like  that,  especially  considering  the  EK- 
1  "s  price. 

The  last  surprise  was  the  speed  (5-50  wpm) 
adjustment  pot,  which  is  slightly  recessed  on 
the  right  side  of  the  base.  Considering  the  fine 
overall  finish  of  the  Racer,  to  find  a  bare 
500 kQ  plastic  potentiometer  here  is  a  disap- 
pointment. The  pot  on  my  Racer  is  very  stiff 
and  difficult  to  adjust.  I  would  certainly  expect 
a  slightly  larger  knob  with  smoother  action  on 
a  keyer  in  this  class. 

Nonetheless,  Vibroplex  is  still  the  first  name 
in  code.  Anyone  half  serious  about  CW  should 
have  at  least  one  of  these  beauties  in  their 
arsenal.  They  are,  after  all,  simply  the  best! 
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KEEP  IT  INSIDE 


Frwimcy  fling  t  - 13  MHz 

ID  30  MHz 


Umtt    1500  WsttS  PEP 

"  39  incrws 
Wind  Survrrtl    70  +  MPH 
Surhcs  Ana    <  89  Sq  Ft. 
Antenna  Rnlih   Heat  Shrink  Tubing 

Goai  Connector  -  PL  259 

Magnetic  Design  Maximum 
Efficiency 

T00%  Copper  One  Piece 
Construction 

Military  Spec  Vacuum  Variable 
Capacitor  Rated  at  35,000  Wis 
HI  -0  Harmonic  Supresswn 
All  Locations  •  Indoors  or  Outdoors 
B:  Directional  at  0-20  Degrees  TOA 
Omni -Directional  at 
259Q  Degrees  TQA 
Hi$h  Signal  io  Noise  Ratio 
Direct  fad  52  OHM  Coax 
SWR<  1.5:1 

No  Matching  Unit,  Prehmed  Coax, 
Grourtd  Screen  or  Radial  System 

WA2VM0  A  BELIEVER 

WHEN  YOU'RE  TOLD  YOU  CANT  -  THE  DMQ-5508  SAYS  YOU  CAN 


OPERATION:  Apply  power  to  DM&5569  and  adjust  wcuum  variable  for  lowesi  SWF 

INSlRLLATfOH:  DMQ-5588  inside  ground  flnor  apartment  brie*  building  100W 

OX  CONTACTS  MADE  BETWEEN  SffiS  TO  5/B8: 5Z4  P43  PAG  TK9  DJ8  QWD  CP5  Y59  ZS6  J37  ZD8 
MP9  WP4  IK4  HK6  m<  15  EA5  JHT  C6  HKfi  IK2  GD4  PJ2  HP4  CE1  5Z4  575  KP4  UT4  SP3  CP3 
F9  m  Jfil  UA&  UR2  UP1  VT2  UBS  W3  EA5  TG9  GJ5  0N7  Yin  V01  DL6  J73  PY9  TI2  \2%  PV5 
0£4  GIO  G4  WP4  KL7 

Become  a  flefievml  ftji  more  Information  about  this  Bit  It  I  ng  new  anlenna,  call  or  wills  OMQ  today! 
Limited  time  (ntro  offer:  $349.50-  +  Shipping, 


221  Slater  Boulevard 

Staienlsrand.  NY  10305 

(718)  979-3505 


0 


TEd#*OUX3V 


CIRCLE  1 5 1  ON  READER  SERVICE  CARD 


CIRCLE  360  ON  READER  SERVICE  CARD 


VlBROPLEJT 

Since  1890 
"the  oldest  name  in  amateur  radio 


Available  in  three  models: 

Original  Presentation  -  24K  gold 
plated  brass  plate  on  a  highly 
polished  chrome  base  with  bright  chrome 
top  parts,  Its  silky  smooth  jeweled  move- 
ments are  the  same  as  Ihose  used  in  fine 
Swiss  watches. 

Original  Deluxe  -  Same  as  the  Presentation 
but  without  the  24K  gold  plated  brass  plate. 

Original  Standard  -  A  neat  crisp  textured 
finish  gray  base  with  bright  chrome  top  parts. 


THE  RACK  IS  BACK 


See  your  dealer  or  write  for  an  illustrated  catalog 
detailing  our  world  famous  products  to: 

The  Vibroplex  Company,  Inc. 
98  Elm  Street,  Portland,  ME  04101 


CIRCLE  361  ON  READER  SERVICE  CARD 


NextDa\ 


SLs 


Call  Today  i& 


We  Ship  NexiDay 


Two-Color 
Rainbow  Assortment 

2nd  Day 


ASAF 


l:Ji  |]   fe*   L i:  ciui  iruD 


100  $29,95  $24.95  $19,95 

ZOO  $39*95  $34.95  $29,95 

400  $49.95  $44.95  $39.95 

500  $54.95  549,95  $44.95 

1000  $99,95  $89.95  $79+95 


AntennasWest  "SfS5K^lKWn!lffa,L 


(SOU    373-8425 


nwmightoiri 
Dcpr.  7»  Provo.  UT&460M  144 


CIRCLE  S9  ON  READER  SERVICE  CARD 


Subscription  Problems? 
Change  of  Address? 

Our  new  toll-free  number  is: 
1-800-525-0643 

Colorado/Foreign  Subscribers: 
1-303-447-9330 
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-    Organise    ypur    t»d» 

■  t«i  iht  proftiit^nii    tooh 

•  ha  it     fing«     lip   9£££U    10    yflur    ndtfn 

■  ketp   your    equip menx    tqf*    and    dean 

■  hide   alt    I  he    umighily    *itR 

■  protect    )our    in*»4njenl 

NOV  EX  rack  mounts  ire  standard  E1A 
19  inch  size  aluminum  panels  and  are 
optionally  equipped  with  handles  and/or 
forward  facing  speakers. 


Now  available 
KENWOOD,  and 
accessories. 


for    most    (COM, 
YAESU    radios   and 


Prices   start  at  a  low  $79,95  each. 


Orders:  800*368-3270    *-£ 
Electronic  Equipment  Bank 

5165  Mill  Si,   N£.  Virnrm.    v*   22J*fi 

r^iiS  Tninulii  tam   Wfclhimlail.    fJT| 
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73  Review 


by  Larry  R.  Antonuk  WB9RRT 


Ramsey  CT-90  Review 


Number  15  on  your  Feedback  card 

CT-90  Portable  Frequency  Counter 

Review  Ramsey  Electronics,  Inc. 

2575Baird  RcLfc  Penfield.  N.Y.  14526 

Ph:  716-586-3950 
Price  Class  $1 70 


Only  a  few  years  ago,  the  frequency  couih 
^^  ter  was  a  relatively  exotic  instrument. 
Due  to  their  high  cost,  counters  were  found 
only  in  broadcast  stations,  communications 
shops,  and  the  like.  Some  fortunate  hams  ac- 
tually had  access  to  these  hundred-pound 
marvels— as  long  as  they  sneaked  into  the 
shop  after  hours. 

Times  have  changed,  Through  the  miracle 
of  VLSIC  semiconductors,  manufacturers  are 
now  able  to  produce  very  small,  highly  accu- 
rate* and  easy  to  use  test  instruments  at  prices 
that  are  hard  to  believe. 

The  Ramsey  Electronics  CT-90  is  just  such 
an  instrument.  Priced  at  $169,95,  the  CT-90 
provides  all  of  the  features  of  the  old  beige 
dinosaurs,  and  then  some.  The  unit  measures 
frequency  from  20  Hz  to  600  MHz  in  three 
overiappi  ng  ranges.  Gate  times  of  0.1, 1.0  and 
1 0.0  seconds  are  available. 

The  9-digit,  0.4-inch  display  has  lead-zero 
blanking  and  automatic  decimal  point  place- 
ment. The  CT-90  comes  with  a  temperature- 
compensated  10  ppm  time  base,  with  a  O.t 
ppm  time  base  optional.  A  HOLD  button  is 
provided  which  lets  the  operator  freeze  the 


The  CT-90  Portable  Fr&quency  Counter 

display  for  reference,  All  of  these  features  are 
packed  into  a  5,0  x  5.0  x  1.5  inch  box  and 
powered  by  an  internal  NiCd  battery— giving 
us  a  total  weight  of  one  pound! 

Using  the  CT-90  is  simplicity  itself.  The  de- 
sired input  range  (10  MHzT  60  MHz,  or  600 
MHz)  is  selected  by  a  front  panel  switch.  Two 
counter  inputs  are  found  on  the  back  of  the 
instrument.  One  BNC  connector  is  for  the  10 
and  60  MHz  ranges,  the  other  is  for  the  600 


MHz  range.  Should  the  user  need  assistance, 
the  manual  gives  explicit  instructions— even 
to  the  point  of  giving  directions  for  building 
probes,  coupling  boxes,  and  sniffer  loops.  The 
collapsible  antenna  (included)  mounts  directly 
to  the  input  connectors.  Off-the-air  monitoring 
is  adequate  for  many  applications. 

The  greatest  feature  of  the  CT-90  is  the 
NiCd  battery  pack.  The  convenience  of  being 
able  to  pick  up  a  frequency  counter,  unplug  it. 
and  carry  it  around  the  shop  while  making 
measurements  cannot  be  emphasized 
enough.  (Try  doing  that  with  that  big  beige 
box!) 

The  CT-90  Portable  Frequency  Counter  is  a 
useful  tool  in  its  own  right,  whether  used  for 
adjusting  emergency  AC  generators,  setting 
transmitters  on  frequency,  or  for  general  trou- 
bleshooting* The  unit  will  also  enhance  the 
value  of  other  test  equipment.  For  instance, 
using  the  CT-90  in  conjunction  with  a  used  or 
inexpensive  signal  generator  will  yield  a  high* 
ly  accurate  source  of  RF  for  receiver  repairs. 

At  only  $169.95,  the  CT-90  is  the  ham  radio 
troubleshooter's  next  logical  acquisition  after 
theDVM. 


CHINCOTEAGUE  ISLAND,  JUNE  1988 
EXPEDITION  TO  GRID  FM27 
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VHF  k  UHF 

ANTENNAS 


KC2PX/4 


4  x  17el  144Mhz  f    4  x  5el 
9el  144Mhz  (FM) 


50M 


h: 


2  x  19el  220Mhz 
4  x  21el  432Mhz 
4  x  23el  903Mhz 
4  x  55el  1296Mhz 
4  x  24el  2304Mhz 
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THE  PX  SHACK  INC. 

52  ST0NEWYCK  DRIV 
BELLE  MEAD,  N.J.  08 
(201)  874-6013 


CONTACT  YOUR  NEAREST  DEALER 

HAM  ACCESSORIES,  WESTMINSTER,  MD. 

7301)  876-8064 
KJI  ELECTRONICS,  CEDAR  GROVE,  N.J. 

(201)  239-4389 
M0UNTAINTOP  COMMUNICATIONS,  CAMARILLO,  CA. 

(805)  482-2807  \ 

RF  ENTERPRISES,  MERRIFIELD,  MN 

(800)  ^33-2482  V 


\ 


DEALER 

INQUIRES 

INVITED 
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RAMSEY  ELECTRONICS 


new  COM-3 
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INCLUDES 2 HOOK-ON  PROBES         *369.9u 

20  MHz  DUAL  TRACE 

Features  component  testing  circuit  for  resistors,  capacitors, 
digital  circuits  and  diodes— TV  syf>e  filter— high  sensitivity— 
1  axis— X  Y  mode — bui  Inn  ca  Ei  t>r  ator — 5X  horizon  la  I  mag  nil  ier 


INCLUDES  2  HOOK-ON  PROBES         S499.B5 

35  MHz  DUAL  TRACE 

wide  frequency  bandwidth— optimal  sensitivity  —delayed 
triggering  sweep— hold  off —ALT  trigger— single  sweep  TV  sync 
5X  magnification— )(¥  or  XYZ  operation—  H!v  LF  noise  reduction 
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UNSURPASSED  QUALITY  ■ 

SUITABLE  FOR  HOBBY,  SERVICE  &  PRODUCTION 

MODEL 

BANDWIDTH 

# TRACES 

CRT  SIZE 

VERTICAL 
SENSITIVITY 

MAXIMUM 
TRIG  HE  Q 

USEABLE 

MAXIMUM 

BANDWIDTH 

2200 

2QMHI 

m 

HtlDGtt 

5  mV  per  div 

35MH* 

30  MH? 

3500 

i 

35  MHz 

m 

SxlOCM 

TmVperdiv 

50  MHz 

60  MH/ 

high  quality  1  1.  Ittl  hart  m  proett  mttructiwi  •  urviu  naitual  witti  t  crumitrc  ana  ■. 


\ttfou\.  l  year  #imorp. 


THE  COMMUNICATIONS 
SERVICE  MONITOR  THAT 
WORKS  HARDER  FOR  LESS. 

Introducing  COM-3 . . .  tn*  new  service  monitor  designed  by  service 
technicians  for  service  technicians.  It  works  harder  for  less    giv- 
ing you  advanced  testing  capabilities  at  a  very  affordable  pnce 
FEATURES  •  Direct  entry  keyboard  wiih  programmable  memory 
•  Audio  &  transmitter  frequency  counter  •  LED  bar  graph  fre- 
$  1 0,00  for  each    QU ency  /err  a r  devi atio n  di splay  ■  0. 1  -10,000 jy  v  out p u T  levels  * 
unit  lor  High  receive  sensitivity,  less  than  5^v»  100  KHz  to  999  9995  MHz 

Continuous  frequency  coverage  ■  Transmit  protection,  up  to  100 
sltippinp-  watts  •  GTS  tone  encoder.  1  KHz  and  external  modulation 


'Add  an 
additional 


MINI-10O  COUNTER      CT-707DIGIT525MHZ         CT-909 DIGIT 600 MHz        GT-508 DIGIT 600 MHz         CT-1259 DIGIT  1.2 GHz 


w,-,i  I 
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SltQan      CHARM*.  mCABBATTI WIS  $  1  OQ    QC 

vl    IZJri^U      ACAOAPTIRIHCLUDfU  lOjt^O 


WIMD  IHCLUQCi 
AC  ADAPTER 


s  169.95 


*ih*oihclu[»s 
ac  adapter 


SI  89.95 


wmtencLuoei 

AC  ADAPTED 


*  189.95 


miZDWClUHS 
ACAOAftEH 


MODEL 

f  HEQ  RANGE 

SENSITIlflTT 

ACCURACY 

mm 

RESOLUTION 

PRICE 

MM  100 

1-WQWHz 

L«$s  than  250mv 

1PPM 

i 

tflOHf  lKHf 

119^5 

CT-70 

20tt-5GOMtU 

■  50ovTo-BOMHi 

"V 

7 

1KM0Hz.fl0Hf 

I39J95 

&^m 

c  fflmvtD^QUHz 
■  TSO«nvTo600UHz 

IPPV 

1 

0?Mz  TKf  QHf 

169-95 

CT-50 

5  Hj-600  MHz 

LESS  THAU  25  mv 

TPfM 

8 

IHj  10H2 

109.95 

CT-I2S 

10Ha-l2SSHr 

i-.25rtiv@50MH; 
!5mvcS500MHz 
<.  10Q  rrw  @flOQ  MHz 

1PPM 

9 

D.1H*,  1K*.  10Hz 

109,95 

CT-90 
WITXQV-1 

iQHz^OQMHz 

i , 

<Dtnv1b^0MHi 
<1SOmvlbeODMHz 

01  PPM 

ft 

01KZ.  IHl  WW 

229-90 

RAMSEY  FREQUENCY  COUNTERS 


Ramsey  Electronics  has  been  manufacturing  electronic ' 
test  gear  for  over  10  years  and  is  recognized  tor  tab  qual- 
ity products  at  breakthrough  prices.  Our  frequency  coun- 
ters have  features  and  capabilities  of  counters  costing 
twice  as  much. 


RAMSEY  D-4  TOO 
COMPACT 
DIGITAL 
MULTITESTER 


$2495 

lesHejdiJitd 
ballery  Included 


Compact  sized  reliability  and  accuracy, 
Th*$  LCD  dig  1 1  a  \  m  uli  1  lester  easily  fits  in 
your  pocket  you  can  Take  n  anywhere  It 
features  full  overload  protection  *  3 

tfigrt  LCD  readout  •  recessed  input  jacks 

•  safety  probes  •  diode  check  function 

•  2000 hours  battery  life 


RAMSEY  0-5100 
HANDHELD  DIGITAL 
AUTORANGING 
METER 

s49.95 

Includes  Probes 
I  Tin r  Warranty 


Provides  distinctive  audible  chirp  after 
contact  has  been  made  and  meter  reading 
has  stabilized  Has  TOUCH  HOLD  feature 
[q  ailow  readings  to  be  logged  or  referred 
to  before  making  the  next  reading.  Up  to 
10  AMP  current  capability  and  a  continuity 
I  unction  which  beeps  on  zero  Ohms. 


$4995 

Mired  Includes 
AC  adapter 

PR^  kit  13995 

$6995 

Mired 
PS-2kil  S49.95 


$8995 

wired  includes 
AC  adapter 


PR-2  COUNTER  PRE  A  MP 

ThePR-Zis  ideal  for  measuring  weak  signals 
from  10 to  1,000  MHz  *  llat25dboain  •  BNC 
connectors  •  greal  tor  sniffing  RF  *  ideal 
receiver /TV  preamp 

PS-2  AUDIO  MULTIPLIER 

T  he  PS-2 15  nandy  for  ritgh  resolution  audio 
resolution  measurements,  multiplies  Up  in 
frequency  *  great  for  PL  tone  measurements 
•  multiples  by  10  or  100  *  0.01  Hz  resolution 
&  built-in  signal  preamp/conditioner 

PS-IOBIGHzPRESCALER 

Lt tends  ltte  range  of  your  p/eseni  counter  to 
t  GHz  *  2  stage  preamp  *  divide  by  1000  eir 
cuilry  •  super  sensitive  (50  mV  typical)  • 

BNC  connectors  •  T  GHz  in.  1  MHz  out  • 

drives  any  counter 


MINI  KITS-EASY  TO  ASSEMBLE-FUN  TO  USE-FOR  BEGINNERS,  STUDENTS  AND  PROS 


TOfiiotcgoifl 
A  complain 
lone  drctfdnr 
«i«iunglePC&oard  Futures:  4QP-S0D0 
m  rtmutite  rope  vu  2D  torn  pot  volt- 
age rtgvidJpon  5e7t  UKfeifBFKiM*- 
intern  dUKbon  fSK  eft.  tmttm 

onSroTfvoas: 

Completehil  TD-1  $5' 95 


AOWAtlllrtf 
FW11MP 


toGoui  »«ntor««rouiLlixiMauf 
of  mm  i-vridA*  i*m«  camgictf  •«* 
illuarti  lesson  widT<R  relay 

PA-t  ■«? W  p*r antp  kll       $22.95 

TB-I.HFwnsadT'H-i-hyhii       6.95 


mmwmm 

Sue  music  come  afrvf  3 
■'ii'i  lapMighC.Hicker 
wirhmus,lc  One  light 

cacNfor ,h<flH  fliid-rttlflP 
and  lows  tacmndryndtf- 
jJ^adfcssaakaod 
drrftsu0i$3O0*  or 

■  HW 

■jl-iu     S8.K 


IfOICtACriVATtd 
SWITCH 

eattivatMlswilcd 
ii^pfovioesswirctied 


CadmfiilwLAipK 
UOoreMiAtiet 

9VDC 
VS-IKIT 

$6.95 


Cativerti  any  FV  io- video  fn^ninr.  S«p«f 
stable ,  tu  1 1  j  Die  over  eh  4-6.  Hurts  on  b-  15V 
i?cceptssH3  video  skgnol  Best  uml  mil  he 
n3rK.eruurnjjifi.eh1i  VI) -f 


S7.95 


AJ^tlHWilUjIIC? 
LflkUsei* 
buftiires, 

warning  pant!  Itgiib 
ftonson3rri  l^tfoia. 

BL-iKit         $2.95 


UHIVFRSAI  TIMER 
frgvidn  tnf  base  parts 
and  PC  t»*'(!  retina  (o 

jjruTnbi:  a  somtfil  prt- 
ce»n  ttawtf  antl  ptAK 
genenfrtn  tJsaSSS 

tmner  IC  ano  <ndurJt£.  t 
rangeolpartsfDrmri^r 
riming  rweds. 

•ii.su         $5.95 


WAD  BLAST  Eft 
F^m3uc«  LOUD  far  ysat 


atjoyjiiou?  auto  fcins 
anGr^VDC 

ub-ikii     S4.95 


WHIiPtB  LIGHT 
An«rrte<rsimQ* 
miLepdcstaisouMh 
30dcrjmjT_ttMiig 
Wt0*  lAttoMJef  tne 
injid,  BfjjMiaiiifi  w* 
ligtn  Includes  nnhc.GOO- 
If  ols  up  to  300  W.  rum  ofi 
ntiVAt. 

$6.95 


Wk-IKH 


FM 

W1KELCSS 

MWi 

iranimit5upio3rjrjrio 

an?  FM  bf  oaOcati  radio. 

uvsanfrTiTKQiAHAt 

fWfTsonaioWfvpiFlf' 


J-  rvt  1  h  1 1        $3.95 

imjkh      $4.95 


5W 

m 

ofl>««onsv«il-« 
Q^rnsfjiaM' 

C*m|jieiekii.&W-il 

$2.95 


SUPER, 

SLEUTK 

Aiupe'ifiiMMvt  arnph- 

l«rwfticfi*'i>iK^upA 

pmtf-OpiTTjftwf&M' 

tarii^uwoioghaATfs 
riOM  or  as  gtn^al  pur 
oose  3mcM*<  Futi?A 

*tns  Dtaipui.  rurmonfito 
l&  vti  its.  uses  JM5  ohm 
speaker 

HN-9-Kil        $5,95 


GO  Kt  TIME  tUt 

Bv^lOJi^^VBC 

Low  &fre«<2S<n»r 

1  mmrmonlTi   aLUirfcy 

ll'hU.I       $5.50 

rB-Bftvv    $9.95 


TIUftMOUE 
TRAM SAUTTER 

iO*CflitW'lrt^ratc5- 
^rpnalpe'lrjrmgnce  Fwa- 
lurfti^ntlmle  «llphnflB 
iineuOwrrcd  lumblfl 
tnflmftioWGMHl. 
potanty  anliwn&uw 


ooticphQaitaw 

:-  ' 
P8-1  MIT 

$14.95 


FMHiCfllTTR 


or  nodcry  pqwunta 
Hon  FuiltitfSgfitlsuQtr 

ftelrodyrnrecft**!1 
nvicrdVOltseniilimiTv 
*7MH;PF.int*flrMi'« 
CirtUnldileclor.  50  mw 
5UGiijam»h1fEr  gv 
Bdvntl  power  sgum. 
opiraiMXonstanurO 

Mi  As  larfF  puniarn  tn 

cacftudt.cmnpatl* 

EfluareMerbLgoeiK 

tianof  recephgn 

Ffilhli      $14.95 


FMWINI 
MIRE 


■  "•  ..      •      -  ■    .  ■ 
tanutm  a  siatt*  vqtui 
up  Eo  300  yards  tMilh 

eacrphtmaj  audio  yuahlif 
by  means  of  111  Qui  11 1  u 
efettrei  mike  Kii  includes 
use.  mtkt,  oo-ori  1  wnrti 
amerma  trtteytnd 


FM-Jft.i       $14.95 

FM-J'Ai.-Hfandlrtied 


19.95 


ACCESSORIES  FOR  RAMSEY  COUNTERS 

Telescopic  whip  antenna— BNC  plug $  3.95 

High  impedance  probe,  light  loading 1695 

Low  pass  probe,  audio  use 16.95 

Direct  probe,  general  purpose  use 1 3.95 

Till  bail,  for  CT-7Q.  90. 125 3.95 


VISA 


PHONE  ORDERS  CALL 

716-586-3950 

TELEX  466735  RAMSEY  CI 
FAX  716-586-4754 


[Mqi'f  iCOKl 


liUm.  '  tmiUdAnfttlfHUttf  •  tuninc  l*  lDtiyi  rt  ngTckeiSM. 
«*■"  ■  v«Mai  m™  Im  rahiii  -  ad*  P  *  iv  i*M**<  ■<  mwmm  *  1 

el  1IQ  DO  •  Mra*i  iM  S\  IV  t*t*a  Bit  *  CO!  Xt  EM 
|QBMUSAi#fl>ififcrtiiiitfI150fleiillM*iTTTO*BM*i*Pi 
futeUx  •90rj4fpini«jtTintyDitilltiti«  1  yt h  paf U  4 ijtw 
wi  rnirty  m>  ill  wired  uriiti 

RAMSEY  ELEGTRONICS.  INC 

2575  BairrJ  fid. 
Pt-nfictd  HIT  145Z6 


CIRCLE  34  ON  READER  SERVICE  CARD 


Number  16  on  your  Feedback  card 


Choosing  A  QSL  Card 


Which  Style  and  Design  Reflects  You  Best? 


by  Jennifer  Roe  WA60HX 


One  day  I  said  to  myself,  **  WdL  it's  lime 
again  for  me  to  decide  which  QSL  card 
to  buy.  Of  course,  Vd  like  to  design  the  ulti- 
mate card  which  really  tells  the  recipient  all 
about  me  in  just  one  glance— but  no,  I  think 
I'd  rather  have  a  photo  of  me  at  my  station.  Or 
maybe  a  color  picture  of  the  green  hills  of 
Sirni  Valley.  Gosh,  what  am  1  going  to  do? 
Possibly  this  time  I'll  pick  a  standard  design. 
Oh,  for  heaven's  sake!  There  are  only  1001 
plus  "standard  designs"  to  choose  from, 
Now  Vm  in  trouble!  Decisions,  decisions, 
decisions.  You'd  think  i  was  making  an  in- 
vestment in  a  home. 

I  was  determined  to  tackle  this  project 
logically.  1  picked  up  73,  QS7\  World  Ra- 
dio, and  CQ*  and  listed  alt  the  QSL  card 
vendors  I  could  find,  I  dropped  a  bunch  of 
letters  in  the  mail  requesting  samples.  Most 
of  the  samples  arrived  in  the  return  mail  (two 
to  five  days,  depending  on  location).  The 


responses  were  excellent.  I  laid  the  samples 
out  on  the  floor  and  examined  each  packet 
carefully, 

Compiling  a  Shopper's  Comparison  Table 

The  shopper's  comparison  table  which  ap- 
pears was  compiled  on  one  contact  only.  I 
wrote  and  requested  the  samples  and  based  all 
of  the  information  on  the  literature  and  sam- 
ples I  received.  It  was  a  challenge  to  place  the 
information  in  specific  categories,  Especially 
difficult  were  the  terms  "standard'  and 
*  'custom'  cards.  Some  standard  cards  are 
completely  inflexible,  while  others  have  an 
inflexible  design  but  choices  on  any  or  all  of 
the  following:  paper  (color  or  weight),  ink 
color,  report  format,  and  font.  Other  cards 
are  "standard*  *  in  report  format  and  location 
of  design  and  information,  but  there  is  a 
choice  in  the  actual  design.  Oh,  help!  Design 
tastes  are  very  individual,  so  I  decided  not  to 


KEY  FOR  TABLES 

(1)  I  suggest  that  you  send  $.39 1  n  si  amps  to 
help  defray  the  vendors  cost  of  mailing 
free  samples  It  is  not  requested  by  the 
vendor. 

(2)  The  amount  is  applied  to  cost  of  QSL 
(therefore  it  is  refundable  with  purchase). 
In  some  cases  there  is  an  expiration  dale. 

(3)  Shipping  and  handling  included  in  price 
(I  assume  this  means  USA  delivery  only,) 

(4)  3  colors  (orange,  blue  and  white), 

(5)  Refundable  on  order  over  $20, 

(6)  Minimum  order  S14, 

(7)  ARRL  logo  at  no  extra  charge 
(8}  Logos  included  free, 

(9)  Extra  charge, 
(10}  Displayed  on  sample.  No  mention  in  the 

literature 
(1 1}  Accepts  COD.  orders. 
(12)  Vendor  supplies  cuts,  logo,  font,  different 
stock  which  makes  the  "standard  card"  a 
design-your  own. 
{13)  Standard  card  or  sample  with  a  few  choic- 
es such  as  font  styles,  card  colors,  ink 
color,  stock,  etc 
(14)  Grab  Bag  OSL 

ens  =  custom 
std  -  standard 
wks  =  weeks 
hrs  =  hours 

?  ■  unsure 
bfw  -  black  and  white 


Samples 
Standard 
Custom  Printing 
Custom  Artwork 
Photos 
Other  Services 


Stock 


Paper  Color 
Ink  Color 

Standard  Postcard 
Logos 
Pricing 
Minimum  quantity 

[delivery 


Visa/Mastercard 
Ease  of  Ordering 
Type  (Font)  Styles 
Written  Guarantee 
Printing  Evaluation 


Brownies' 
QSLs 

Si  .00(2) 
no.(13) 

yes 
yes 
no 
no 


gloss, 
semi  ♦gf  oss, 
pearl, 
woodgrain 

(12pl> 

5 
11 


ARRL(7) 

$14/100(3) 

100 

first-in 
firs^OU! 


no 
2 

money  back 

7 


Chester 

QSL  Cards 

d) 
26 

yes 

yes 

b/w.color 
no 


I2pt 

cards 

gloss 


yes 
16 


yes(B) 
$33,50/200 
200  std 
custom 
4-5  wks  cus 
7-10  day 
standard 


3- 
yes 

limited 
7 


QSL  COMPARISON  TABLE 

Connor  Constant  me 


Colorful 
QSLs 

1.00(2) 

5(13) 

no(?) 

no 

no 

no 


T2pt 
king 
jamss 
glossy 

white 
4  + 
rainbow 

yes(9) 

$59.63/250 

250 


no 

2  + 

yes 

8 


(D 
10(13) 

yes 

no 

no 

no 


90# 

SCOt! 

index 

i&iOpi 

gloss) 

white 

4 


ARRL(7) 
$9.85/400 
100  gloss 
400  matt 


no 
2 

no 


Ebbert 

Graphics 


Gazebo 
Press 


Holiday 
Graphics 


$1 .00(2) 

.50 

30 

SASE 

yes(13) 

18(13) 

yes<13) 

yes 

no 

yes 

yes 

yes 

no 

no 

no 

yes 

no 

no 

no 

no 

no 

stamp 

no 

masters 
badges, 
cards 

(10pt) 

(tOpt) 

semi- 
gloss 
high- 
gloss 
(10pt) 

yes 

while 

whrte 

— 

black 

4 

variety 

_ 

no 

yes(9) 

ARRL 

yes(8) 

1          S8  00/100  (3) 

$19/100 

$997/100 

$12/100 

100 

100 

too 

100 

48hrs 

4-6  wks 

— 

— 

variety, 

2  wks 

single 

no 

no 

no 

no 

1 

2 

2- 

2- 

no 

yes 

no 

yes 

— 

limited 

— 

— 

3 

6 

6 

— 
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judge  anything  in  that  area.  What  I  find  pleas- 
ing might  not  appeal  to  others. 

The  following  categories  comprise  the 
shopper's  comparison  table: 

Samples;  To  receive  samples,  many  ven- 
dors request  the  customer  to  send  stamps, 
money  orSASE  t self-addressed  stamped  en- 
velope).  I  recommend  that  even  if  there  is  no 
request,  include  39  cents  in  stamps  to  help 
defray  the  vendor's  mailing  costs. 

Standard:  Does  the  vendor  have  a  standard 
card?  I  define  a  standard  card  as  a  basically 
inflexible  design.  Only  personal  information 
(including  logos,  awards,  and  affiliations}  is 
changeable.  If  there  were  standard  cards  in 
the  vendor  packet,  I  listed  the  quantity.  If 
there  were  flexibilities,  such  as  card  or  ink 
color,  or  font  styles,  1  noted  this  (13).  In  some 
cases  no  standard  cards  are  offered.  Howev- 
er, in  my  opinion,  the  samples  can  be  ordered 
and  serve  as  the  standard  card. 

Custom  Printing:  Does  the  vendor  print 
cards  from  the  customer's  original  camera- 
ready  artwork?  (yes/no)  Camera-ready  is  ex- 
actly that,  the  master  artwork  from  which  the 
printer  makes  the  negative  for  printing.  If 
two-color  printing  is  desired,  there  are  two 
masters.  Anything  else  is  considered  a 
sketch! 

Custom  Artwork;  Can  the  vendor  create 
original  artwork  from  the  customer's  sketch- 
es (ideas),  or  can  the  vendor  design  a  card 
from  their  own  designs— or  a  combination  of 
the  two?  (yes/no) 

Photos:  Does  the  vendor  offer  photo  card 
printing?  Photo  cards  can  be  printed  in  black 
and  white  (b/w)  or  color.  Costs  of  black  and 
white  cards  vary  between  S37.50  and  $77.60 
per  1000,  Color  cards  vary  between  $189,50 
and  $316-37  per   1000,   Read  the  ven- 


dor's suggestions  on  how  to  choose  a  photo. 

Other  Senices;  Does  the  vendor  offer  ser- 
vices and  products  in  addition  to  QSL  card 
printing?  Examples  of  other  services  are  en- 
velope printing  (env),  eyeball  QSL  cards 
(cards),  and  rubber  stamps  (stamp),  ^Vari- 
ety" refers  to  a  number  of  services  or 
products. 

Stock;  The  paper  stock  available  for  print- 
ing the  QSL  cards.  This  can  be  very  confus- 
ing because  the  standards  are  changing.  The 
thickness  value  may  be  given  in  points  (12pt 
is  heavy,  8pt  is  lightweight),  or  in  pounds 
(1 1G#  is  heavier  than  90#),  The  information 
in  parenthesis  0  has  been  supplied  by  a  local 
printer*  not  the  vendor. 

Paper  Color:  The  number  of  colors  avail- 
able. White  is  counted  as  a  color.  If  colors  are 
evident  in  either  samples  or  in  the  literature, 
but  not  specifically  listed,  "yes"  appears  in 
the  table- 

Ink  Color;  The  number  of  colors  available. 
Black  is  counted  as  a  color.  If  colors  are 
evident  in  either  the  samples  or  in  the  litera- 
ture, but  not  specifically  listed,  **yes"  ap- 
pears in  the  table. 

Standard  Postcard;  Does  the  card  meet  the 
new  US  Postal  Service  regulations  for  a  post- 
card? (yes/-)  **Yes"  means  that  the  vendor 
has  specified  mat  their  cards  meet  this  re- 
quirement. If  not  stated  in  the  literature,  a 
dash  (-)  appears  in  the  table.  This  is  not  to 
infer  that  the  vendor's  cards  cannot  be  mailed 
as  a  postcard.  If  you  are  concerned  about  this, 
check  with  the  vendor 

Lagos:  Does  the  vendor  offer  a  logos? 
ARRL,  other  logos  and  emblems,  and  awards 
may  be  offered  by  the  vendor.  Where  I  found 
a  reference  only  to  the  ARRL  logo,  ARRL 
appears  in  the  table-  *  *Yes"  means  the  ARRL 


KW  Litho 


Samples 

2  stamps 

Standard 

no(l3) 

Custom  Printing 

yes 

Custom  Artwork 

yes 

Photos 

b/w  .color 

Other  Services 

no 

Stock 

I2pt 

glossy 

matt 

liorseeeni 

woodgrain 

logo  and  more.  Costs  for  logos  vary ,  In  some 
instances  the  ARRL  logo  is  free.  When  I 
could  not  find  any  logos  mentioned  or  see  one 
on  the  sample,  "no**  appears  in  the  table. 
This  is  not  to  imply  that  the  vendor  doesn't 
have  any  logos  available.  J  just  didn't  see  any. 
Check  this  one  out  carefully. 

Pricing:  The  lowest  price  quoted  in  the 
literature.  Where  there  is  a  choice,  such  as 
$9.75  for  100  or  $15  for  300, 1  reported  the 
minimum  amount  of  59.75,  not  the  best  deal 
(100  for  $5  with  a  minimum  purchase  of 
300).  The  cost  of  shipping  and  handling  is  not 
included  in  the  minimum  cost  unless  noted 
with  (3).  Shipping  costs  vary  with  the  dis- 
tance of  the  vendor  to  the  customer. 

Minimum  Quantity;  This  is  the  minimum 
quantity  which  can  be  ordered.  It  may  vary  by 
design,  paper  stock,  or  custom  requirement. 

Delivery:  This  is  the  delivery  time  quoted 
on  the  literature  (assuming  delivery  in  the 
USA) .  A  few  vendors  do  not  quote  a  delivery 
time.  Others  state  that  their  delivery  time  can 
be  sped  up  with  a  rush  charge  added  to  the 
price.  The  method  of  delivery  generally  is 
mail  or  UPS. 

Method  of  Payment:  Does  the  vendor  ac- 
cept Visa  or  Mastercard  orders?  (yes/ no)  If 
the  table  says  "no"  the  only  method  of  pay- 
ment is  check  or  money  order.  Never  send 
cash.  With  the  exception  of  RaunTs,  none  of 
the  vendors  will  accept  C.O.D,  orders. 

Ease  of  Ordering:  ( 1  =  poor,  2-  average, 
3=  excellent)  This  is  my  judgment  call.  I 
based  it  on  the  clarity  and  presentation  of 
ordering  information,  the  existence  of  an  or- 
der blank  and  return  envelope,  and  the  com- 
pleteness of  the  order  blank  and/or  price 
sheet. 

Type  (Font)  Styles:  Are  there  different 


Little 

Mac's 

Marv 

The 

Print 

Shack 

Man  re 

Olde 

Shop 

MahreA 
Sons 

Press 

(U 

$1(2) 

SASE 

.50 

28 

12 

no<l2) 

6(13) 

yes 

yes 

yes 

yes 

no<?) 

no 

yes 

no 

no 

no 

no 

no 

no 

no 

cards 

cards 

high 

(8pt) 

pearl 

gloss 

gloss 

fkwescent 

matt 

(8pt) 

high 
gloss 

(various) 

(lOpt) 


Paper  Color 

ink  Color 

Standard  Postcard 
Logos 
Pricing 

Minimum  quantity 
Delivery 


Visa/Mastercard 
Ease  Of  Ordering 
Type  (Font)  Styles 
Written  Guarantee 
Printing  Evaluation 


lightweight 
yes 

any 

ARRL(7) 
$34.73/ 
200(3) 
200 
wks 


no 

2 

yes 


white 

3 

yes 
ARRL(7) 

.$20/ 

100(3) 

100 

10  working 

days 

no 
2- 

no 

6 


white&lri-color 

(4) 
black 

yes 

ARRL<7) 
$8,95/100 

100 
3  wks 


no 
2  + 
no 

6 


variety 

yes 

yes(B) 

$29/ 

100(3) 

100 

10  working 

days 

no 
2- 
yes 

6 


8 

7 


QSL's 

by 

W4MPY 

d) 
7(13) 

yes 

yes 

b/w 

cards 

vellum 

bristo* 

or 

semi* 

gloss 

(n0#&i0pt) 

3 


Raums 


$1(5) 
26(13) 

yes 

no 

b/w 

no 

glossy 

(10pt) 


yes 


yes 


ARRL(10) 

yes 

yes<8) 

$4.50/100 

$17.96/ 

$11.25/ 

500 

100(3) 

100 

500 

100 

none 

10-15 

4-6wks  cus 

working 

3wksstd 

days 

no 

yes 

no(H) 

2- 

3 

1 

yes 

yes 

no 

— 

money  back 

- 

4 

5 

7 
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styles  of  typeface  (fonts)?  (yes/no)  This  is  for 
"customizing'  standard  cards  or  creating 
custom  cards.  **Yes*  means  that  the  litera- 
ture mentions  or  shows  samples  of  different 
font  styles,  I  did  not  consider  the  card  sam- 
ples in  this  instance. 

Written  Guarantee:  The  vendor's  literature 
may  mention  a  specific  guarantee,  "Money 
Back'  *  means  that  the  customer  must  be  satis- 
tied  or  the  cards  will  he  reprinted  or  money 
will  be  refunded.  ^Limited'  is  limited  to 
errors  made  by  the  vendor  and  may  be  re- 
stricted to  reprinting  the  order.  Not  mention- 
ing a  guarantee  does  not  suggest  that  the  ven- 
dor won't  assume  liability  for  his  errors,  A 
reliable  vendor  (and  1  must  assume  that  all 
these  are)  should  guarantee  against  vendor 
errors,  misspellings,  and  typos.  However, 
incorrect  information  on  merchandise  due  to 
customer  error  is  not  covered-  I  recommend 
that  orders  be  typed  or  very  carefully  printed, 
Have  another  person  proofread  the  order  to 
verify  that  it  is  readable.  Be  especially  careful 
of  the  letters  OQDVUMGJ 

Printing  Evaluation:  (A  1-10  scale  with  1 
being  bad,  5  average,  and  10  superior)  I  am 
not  a  printer.  Therefore  I  asked  a  professional 
printer  (not  in  competition  with  the  QSL  card 
vendors)  to  help  me  judge  just  the  printing 
jobs.  The  design  and  layout  were  not  consid- 
ered. The  evaluation  was  based  only  on  the 
overall  difficulty  level  of  the  printing  task  and 
the  execution  of  the  task  itself. 

Decisions,  Decisions,  Decisions! 

There  arc  many  decisions  to  make  before 
contacting  a  vendor: 
I  How  many  cards  do  you  need? 
a.  How  many  do  you  send  out  each  month? 
(Get  a  minimum  of  one  year's  supply.) 

2.  How  much  can  you  spend? 

3.  Purpose  of  card? 


General  usage  (one  card  for  everything). 
Special  occasion  card  (the  "show**  card). 
DX  card  (Lightweight  for  minimum  mailing 
costs.  The  county  information  should  be  on 
the  card  and  spell  out  the  state). 

4.  Standard  card,  custom  card,  or  photo 
card? 

Standard  cards  are  generally  cheapest  Photo 
cards  tend  to  be  the  most  expensive. 

5.  What  weight  of  card  stock  do  you  want? 
Lightweight  cards  are  cheaper  to  send  and 
less  expensive  to  print,  but  the  heavier  weight 
cards  are  less  fragile. 

6.  Glossy  or  matt  finish? 

7.  Do  you  want  the  report  on  the  face  of  the 
card  or  on  the  back? 

8.  What  associations  are  going  to  be  listed  on 
the  card  (ARRL.  other  national  organiza- 
tions, clubs,  or  awards)? 

9.  Do  you  want  the  equipment  printed  on  the 
card? 

Keep  it  Simple 

QSL  cards  are  as  individual  as  the  hams 
sending  them.  A  good  rule  of  thumb  is  to  keep 
it  simple.  The  less  busy  the  design,  the  more 
aesthetically  pleasing  to  the  eye. 

Rather  than  wait  for  the  ultimate  original 
QSL  design,  I  recommend  that  the  first  timer 
pick  an  inexpensive,  lightweight,  standard- 
design  QSL  card.  It  gets  you  going  quickly 
with  minimum  expense,  and  later  the  cards 
can  serve  as  backup  cards  or  DX  cards.  Also, 
you  can  better  evaluate  your  needs  after 
usage. 

Be  aware  of  hidden  expenses,  such  as  cus- 
tom designs,  special  paper,  two-  and  three- 
color  runs,  and  additional  lines  of  text.  Logos 
and  shipping  and  handling  costs  can  also 
boost  the  basic  card  price.  Be  alert.  To  save 
money,  pick  a  standard  design,  standard  pa- 
per, and  one  ink.  Stay  within  the  line  allot- 


ment of  the  vendor  and  choose  the  logos  you 
want  displayed  very  carefully.  Consider 
picking  a  vendor  close  to  your  location  (less 
mailing  costs).  You  might  be  able  to  save  on 
state  tax  on  an  out-of-state  vendor,  but  if  they 
are  too  far  away,  the  cost  of  shipping  and 
handling  may  outweigh  the  tax  savings. 

Once  you  have  decided  precisely  what  you 
want,  I  suggest  that  you  submit  a  letter  to  the 
vendor  requesting  them  to  quote  a  price  and 
delivery  date  on  that  particular  design.  In- 
clude a  sample  card  (if  applicable)  or  the 
artwork  (either  a  sketch  or  camera-ready), 
specifically  noting  the  ink  colors*  font  types, 
paper  color  and  /or  weight,  report  format,  and 
the  quantity.  You  can  request  a  quote  on 
various  quantities  (i.e.,  100,250,500,  1000) 
to  ascertain  the  best  deal  for  your  budget. 
This  gives  both  you  and  the  vendor  an  oppor- 
tunity to  review  the  order  to  be  sure  the  price 
is  agreeable.  (Retain  a  copy  of  the  letter  for 
your  records.)  Do  nor  assume  anything,  ask 
questions!  If  you  choose  a  custom  card  or 
photo  card,  seek  out  the  vendor's  opinion  on 
your  design  and/or  photo.  They  can  give  you 
a  clue  as  to  whether  vour  choice  will  achieve 
the  results  you  desire.  There's  nothing  worse 
than  getting  stuck  with  1,000  QSL  cards 
you* re  unhappy  with. 

Take  a  few  minutes  to  ponder  the  above 
questions  and  check  the  comparison  table  for 
the  QSL  vendors  that  most  suit  your  individu- 
al needs.  Don't  contact  just  one  vendor,  shop 
around. 

Check  other  sources  of  QSL  cards,  such  as 
the  local  club  or  ham  radio  store.  In  my  area 
we  have  a  local  ham  who  prints  the  club  card , 
A  nearby  store  offers  several  "standard1 " 
QSLs.  Get  to  know  what's  happening  locally . 

Which  card  did  I  choose?  Im  not  telling.  If 
you  want  lo  know,  catch  me  on  the  air  some- 
time. Do  you  QSL?7?| 


Ray  Evans 

Rusprint 

Samcards 

SandoUar 

Shell 

Bud  Smith 

M.Smith 

WB4BPD 

K7HLR 

Press 

Printing 

(QSL 
Samples) 

VE7R 

Hobby 

Print 

QSL's 

(Gus 

Browning) 

Sampfes 

■50  c 

SASE 

.25c 

SASE 

0) 

$1(2) 

$1(2) 

(D 

Standard 

no(12) 

10(13) 

7(73) 

6 

5(13) 

B(13) 

8 

no(13)(14) 

Custom  Printing 

no 

no 

no 

no 

no 

yes 

yes 

yes 

Custom  Artwork 

no 

no 

no 

no 

no 

yes 

no 

yes 

Photos 

no 

no 

no 

no 

no 

no 

no 

Ja/w 

Other  Services 

no 

variety 

env  stamp 

stamp 

no 

no 

no 

no 

Stock 

glossy 

glossy 

glossy 

semi* 

vellum 

matt 

(various) 

matt 

crystal  Ion 

(lOpt) 

matt 

gloss 

bristol 

glossy 

semi-gloss 

calypso 

(lOpI) 

(tOpt) 

(1t0#) 

(Various) 

(110#J 

(10ptJ 

Paper  Color 

4 

standard 
with  design 

white 

white 

4 

2 

yes 

by  request 

Ink  Color 

3 

a 

9 

DlaCK 

3 

3 

2 

by  request 

Standard  Postcard 

— 

— 

— 

— 

— 

— 

- 

— 

Logos 

yes(S) 

ARRL{7) 

yes(7} 

- 

ARRL(7) 

yes(8) 

- 

yes(8) 

Pricing 

$25/ 

$24.95/10(3 

$16/ 

$20,50/ 

$3/100 

$14/ 

$30/ 

$17,50/100 

100(3) 

100(3) 

200(3) 

(3) 

100(3) 

250  (3) 

Minimum  quantity 

100 

100 

too 

200 

100 

100 

250 

100 

Delivery 

Prompt 

1-4wks 

first-in 

first-out 

3wks 

2wks 

2-3wks 

2-3wks 

3~4days 

Visa/Mastercard 

no 

yes 

no 

no 

yes(6) 

no 

no 

no 

Ease  of  Ordering 

1  + 

3 

2+ 

2- 

3 

2- 

1 

2- 

Type  (Font)  Styles 

yes 

no 

no 

no 

no 

no 

no 

no 

Written  Guarantee 

— 

money  back 

— 

— 

- 

— 

- 

Printing  Evaluation 

6 

8 

7 

7 

6+ 

5 

4 

4 
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KITTY  SAYS;  WE  AR  E  NOW  OPEN  7  DAYS  A  W 

Saturday  &  Sunday  10  to  5  P.M. 

Monday  Friday  9  to  630  PM  Thurs.  to  S  PM 
Come  to  Barry's  for  the  best  buys  in  town 


For  the  best  buys  in  town  call 
21 2-925-7000 

Los  Precios  Mas  Bajos  en 
Nueva  York . . . 


May  We  Help  You  With  the  Best  in  Commercial 

and  Amateur  Radios?  Lew  W2BIE,  Toni,  Kitty 

WA2BAP,andJanK82RV. 

SEE  You  Sept,  18-LIMARC*  Westbury,  NY, 


KENWOOD 


Antennas 

M 

i-fy-Ggin 
Huslla'- 

UULTflAMD     pj. 


On 


ms§y 

FT-767GX,  FT-757GXU,  FT-311  RM, 
FRG-8800,  FT-736,  FRG-9600,  FT-211/ 
711RH,  FT-2700RH,  FT212/712RH. 


ONV  Safety  W*M  ICOM 

belts  in  Stock    IC~R7lA-  75lAl  78Tl  2BA/H,  36A,  46A,  Micro2/4, 

R-7QQ0.  IC-761 ,  IC-375A,  275A/H,  3210A/475A/ 
H.735JC-900.IC-228H 


■QMH 

TS*+£>S/AT,   R-5000     R  2000.   TS-940  SMI 
TM   22tA/42fA.   TM^570A/SOA/30A,   TR-751A. 

Kenwood  Sbtvicb    Repair    TM-721A.  TS-711/B11A 
TM3530A    TH20&AT,   TM21SA.    TM-MlA.   TM-32tA 
TSt40S  TS68OS 

Budwig  ANT,  Products 

N&-TECH  DW-TOO  Dgtd  Voice  Key* 
FLUKE  77  Multimeter 

Mfciir*  Mentors— 

Art  L< j  i  e  u  r  Rad  io  C  o  ur sc   $99,95 

VoCom/Mirage/AMnco 
Tokyo  Hy-Power/TE  SYSTEMS 
Amplifiers  & 

5J8XHT  Gain 

Antennas  IN  STOCK 


YAESU 

23/73/33/727R 

FT  2nt7Q9WH 

FT-1903/U23 
FTH?0O5/7005 


ICOM  UndmoWleHTi 

JC2AT/12AT      •COM:  016.  H16.  V100,  U400 
ICQ2AT-32AT  rA£SU:FTH200SeM7 
IC^)3/mAT       WWO^  REGENCY,  WNG.  TAD 
,rA3/lMfi  HARWElC0*i:V5  MS5.M700 

^^UD  AVUTION  ICOM:  A20  H  T 


SMART  PATCH 
CES  Simple*  Autopaich  510  SA  W»«i  Paicti  FM 
Trar*5ce<vef  To  Your  Telephone  Great  For 
Telephone  Calls  From  Mopne  To  Base  Simple 
To  Use,  510SA/S10SAH 


PRIVATE  PA  TCHIV,  Duplex  $060 


NYE  MBV  A  3  Kilowatt  Tuner 


jL* 


AMERITRON  AMPLIFIER  AUTHORIZED  DEALER 


ALINCOALD-24T 


COMET  ANTENNAS 
STOCKED 


V       -fl(    Soldering 
[^  iL.   Station, 

48  Watts,       $68 

MICROLOG-ART  1,  Air  Disk, 
SWL.  Morse  Coach 

KANTRONICS 
UTU.  KAM.  UTU-XT, 
KPC  2400,  KPC  IV 


Computer  Interfaces 
Stocked:  MFJ-T270B. 
MFJ~1274.MFJ-1224.AEA 
PK-87,  MFJ-1278,  PK-232 
WrFAX. 


Yaesu  FTR.2410,  Wilson 
ICOM  IC  RP  3010  (440  MHz) 
ICOM  ICRP  1210  (1.2  GHz) 
ICOM  IC-RP  2210  (220  MHz) 


AEA  144  MHz 
AEA  220  MHz 
AEA  440  MHz 

ANTENNAS 


EIMAC 

3-SOOZ 

572B.  6JS6C 

12BY7A  & 
6146B 

BIRD 
attmeters  & 
Elements 
In  Stock 


Complete  Butternut  Antenna 
Inventory  In  Stock! 


DIGITAL  FREQUENCY  COUNTERS 

Optoelectronics  model  1300H.  0-T300MHz 

Tnonyx.  Model  TR  1000,  0 -600  MHz 

AMP  SUPPLY  STOCKED 

Long  range  Wireless 
Telephone  lor  ,?,  dqm  in  stock 


BENCHER  PADDLES, 

BALUNS.  LOW  PASS  FILTERS 

IN  STOCK 


MIRAGE  AMPLIFIERS 

ASTROIM  POWER  SUPPLIES 

Saxton  Wire  &  Cable,  Inf  I  Wire 


Ten-Tec 

Tuner  229B 


k 


6GGe 


HEIL 

EQUIPMENT 
IN  STOCK 


SANGEAN  Portable  Shortwave  Radios 

Tri  Ei  Towers 


New  TEN  TEC 

Corsair  IJ. paragon.  Argosy  II 


Hy-Gam  Towers 
&  Antennas,  and 

Roters  wdl  be 
shipped  direct  lo 
you  FREE  of 
shipping  cos! 


MAIL  ALL  ORDERS  TO:  BARRY  ELECTRONICS  CORP.,  512  BROADWAY,  NEW  YORK  CITY,  NY  10012  (FOUR  BLOCKS  NORTH  OF  CANAL  ST.) 


New  York  City's 


LARGEST  STOCKING  HAM  DEALER 
COMPLETE  REPAIR  LAB  ON  PREMISES 


"Aqul  S«  Habla  Espanol" 

BARRY  INTERNATIONAL  TELEX  12  7670 
MERCHANDISE  TAKEN  ON  CONSIGNMENT 

FOR  TOP  PRICES 

Monday- Friday  9  AM  to  6  30  P  M        Thursday  loSPM 
Saturday  5  Sunday  10  AM    To  5  PM    (Free  Parking! 

AUTHORIZED  DISTS   MCKAY  DYMEK  FOR 
SHORTWAVE  ANTENNAS  &  RECEIVERS 

IRT/LEX  -Spring  St  Station* 
Subways:    BMT'-Prince  St.  Station" 

IND^F"  Train-Bwy.  Station" 

Bus:  Broadway  #6  to  Spring  St. 
Palh— 9th  St.fcth  A*e,  Siation. 


ComrncifCtal  Equipment 
Stocked'  ICOM,  MAXON. 
Midland,  Standard. 
Wilson,  Yaesu,  We  serve 

municipalities,  business- 
es, Civil  Defense,  etc 
Portables,  mobiles >  bases, 
repeaters 


We  Stock:  AEA,  ARRL,  Alpha.  Ameco,  Antenna  Specialists,  Astatic,  AstronT 
B  &  K.  B  &  W\  Bench&r,  Bird,  Butternut  CDE,  CEST  Communications  Spec., 
Connectors,  Cushcrafi  Daiwa,  Digimax,  Drake,  Eimac.  HeilSound,  Henry, 
Hustler  (Newtrontcs).  Hy-Gamt  Icom,  KLM.  Kantrontcs,  Larsen,  MJF,  J.W, 
Milter,  Mirage,  Newtromcs,  Nye  Viking.  PaJomar.  RF  Products.  Radio  Amateur 
Callbook,  Saxton,  Shu  re,  Telex,  Tempo,  Ten-Tect  Tokyo  Hi  Power,  Trionyx 
TUBES,  W2AU,  Waber,  Wilson,  Yaesu  Ham  and  Commercial  Radios,  Vocom, 
Vibrop1e*T  Curtis,  Tri*Ex.  Wacom  Duplexers.  Repeaters.  Pheips  Dodge. 
Fanon  Intercoms,  Scanners,  Crystals,  Radio  Publications, 


Wanted:  FyJI  tim*  TKhn^ians 


WE  NOW  STOCK  COMMERCIAL  COMMUNICATIONS  SYSTEMS 
HAM  DEALER  INOUSHES  JNVITED    PHONG  fN  YOUR  ORDER  &  BE  REIMBURSED 
COMMERCIAL  RADIOS  »tock»d  A  ««rvlc«d  on  pr»ml*««. 

Amateur  Radio  Courses  Given  On  Our  Premises,  Call  sales 

Ex  port  Orders  Shipped  lmmftdlat«ly.  TELEX  1 2-7670  FINAL 


J 
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Number  17  on  your  Feedback  card 


The  "Crew at 22" 


Set  to  fight  AIDS  on  the  Air 

by  Joseph  J.  Fairciough  WB2JKJ 


Mike  Miller  N4JPG  is  not  an  AIDS  suf- 
ferer, though  he  does  have  AIDS,  but 
an  AIDS  fighter,  Mike  is  a  charter  member  of 
"The  Classroom  Net' '  which  meets  daily  on 
7.238  MHz  at  7AM  eastern  standard  time* 
Using  the  theme  of  ham  radio,  its  purpose  is 
to  promote  education  and  a  better  life  for 
young  people.  Mike  contracted  the  disease 
several  years  ago  after  receiving  factor  8, 
which  facilitates  the  clotting  of  blood,  for 
mild  hemophilia.  At  that  time,  unlike  now, 
donated  blood  was  not  routinely  checked  for 
AIDS. 

What  is  important  to  Mike  is  educating 
people  about  AIDS  and  dispelling  the  many 
myths  surrounding  it.  .  , enter  WB2JKJ,  the 
Crew  at  the  radio  club  of  Junior  High  School 
22  on  Manhattan's  lower  east  side,  and  the 
Classroom  Net. 

For  those  unfamiliar  with  the  Big  Apple: 
the  lower  east  side  of  Manhattan  Island  is  a 
conglomeration  of  liny  streets,  larger  boule- 
vards, teeming  multi-story  housing  projects, 
and  tenements  left  over  from  the  turn  of  the 
century.  Surrounded  by  areas  of  unreal 
wealth,  Loisada  or  alphabet  city,  as  it  is 
called  by  its  residents,  is  home  to  some  of  the 
poorest  inhabitants  of  the  city.  It  also  has  the 
second  highesi  concentration  of  AIDS  cases 
in  the  nation. 

Junior  High  12  is  in  the  midst  of  all  this,  or 


as  we  like  to  say,  "at  the  core  of  the  Big 
Apple."  At  "the core."  the  Big  Apple  has  its 
problems,  but  it  also  has  its  possibilities  for  a 
better  life  for  Ihe  youngsters  involved  in  ham 
radio  in  the  classroom— with  education 
through  communicaiion- 

Our  unique  program  at  22  is  designed  to 
promote  learning  among  youngsters  that  have 
not  been  academically  successful.  However, 
one  must  survive  to  learn. 

For  years,  kids  going  through  the  program 
have  known  Mike  on  the  air.  and  have  heard 
stones  about  his  trips  as  a  sea  captain  to  far 
off  places.  Many  have  even  spoken  to  him 
while  he  was  at  sea.  They  know  that  he  sup- 
ports the  program  with  both  friendship  and 
finances,  and  that  their  friend  now  has  this 
disease  that  everyone  can  talk  about,  but  with 
different  answers  to  the  same  urgent  ques- 
tions. 

What  to  do?  Get  30  or  35  kids  together  at  a 
time,  and  have  a  real  question  and  answer 
period  on  the  air.  That's  right,  smack  on 
7.238.  The  4lCrewT  know  and  trust  Mike, 
They  open  up  and  get  right  answers  to  real 
questions,  and  at  the  same  time  educate  those 
listening  on  their  ham  or  shortwave  radios. 
Let  the  kids  ask  anything  and  everything  in 
their  own  language.  We  opened  the  session 
up  to  friends  and  community  members  not  in 
the  program,  but  brought  in  by  the  "Crew" 


for  this  special  event.  Ham  radio  is  on  the 
scene  at  the  time  of  disaster,  and  truly,  the 
alarming  spread  of  AIDS  through  this  one 
New  York  community  is  a  disaster  of  monu- 
mental proportions. 

It  sounds  like  a  great  idea,  a  life  saving 
idea,  and  a  wonderful  use  of  ham  radio — but 
will  it  work?  After  the  First  67  eighth  and 
ninth  graders  had  their  first  session  with 
N4JPG  in  early  March  "88,  we  knew  we  had 
something.  Every  type  of  question  you  could 
imagine,  from  how,  to  why,  to  where,  all  in 
the  language  of  the  street,  was  skillfully  han- 
dled by  Captain  Mike.  The  unanimous  com- 
ment from  the  kids  was  **Al  last  we  got  some* 
body  that  knows  the  real  answers!'  Those 
answers  will  keep  coming, 

Joe  Fairciough  WB2JKJ,  originator  of 
'Education  thru  Communication/  and 
Mike  Miller  N4JPG  are  now  planning  for 
the  Fall  "88  term.  We  want  to  reach  all 
200  plus  that  learn  via  ham  radio  at  22,  and 
also  bring  in  the  other  schools  around  the 
country  that  work  with  our  group.  We  want 
to  go  into  Loisada  and  meet  with  kids 
younger  and  older  than  the  "Crew"  and  in- 
troduce them  to  ham  radio,  then  to  N4JPG 
and  the  message  he  has  to  deliver.  Ham  radio 
has  saved  many  lives  over  the  years,  and 
hopefully  we  can  use  it  now  to  educate  and 
save  many  more* 


Photo  A.  Mike  Miller  N4JPG,  operating  from  his  shack  in  Oriental*  North 
Carolina.  He  is  fielding  questions  put  to  him  about  AIDS  from  the  'Cravat  22. ' 


Photo  B.  Kathy,  sixteen  and  in  the  eighth  grade,  asks  Mike  a  question  about 
AIDS — something  she  '  'Attars  wanted  to  know  but  didn  V  know  who  ro  ask!* 
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by  Phil  Nowak 


1 3  on  your  Feedback  card 

MFJ  Enterprises,  Inc. 

PO  Box  494 

Mississippi  State,  MS  39762 

1-800^647-1800 

Retail  Price:  $29.95 


The  MFJ  Gray  Line  DX  Advantage 


Are  you  a  big  gun  DXer,  or  just  a  little  pistol 
like  me?  With  my  barefoot  rig  and  four- 
band  vertical  antenna  in  the  backyard  I  need 
every  available  "advantage*"  to  work  anyDX. 
How  about  you? 

Did  you  stop  by  the  MFJ  booth  this  year  at 
Dayton?  They  were  demonstrating  a  new 
product  for  the  DXer  who  owns  an  IBM  PC  or 
compatible.  Unfortunately,  I  missed  it  at  Day* 
ton.  Quite  by  chance,  however,  I  met  "Mr. 
MFJ."  Martin  F,  Jue.  at  this  year's  consumer 
electronics  show  This  review  is  a  result  of  that 
chance  encounter. 

Handy 

The  MFJ  Gray  Line  DX  Advantage  is  a 
handy  little  program  for  the  IBM  PC  and  its 
clones.  When  the  program  arrived  in  the  mail, 
I  couldn't  wait  to  try  it  out  It's  really  easy  to 
use.  Turn  on  your  computer,  bring  up  your 
version  of  DOS,  and  select  an  open  drive.  (It's 
the  A  drive  on  my  machine.)  Insert  the  MFJ 
disk  and  type  the  command  TERMINAT. 
That's  enough  to  get  you  going,  A  map  of  the 
world  appears  on  your  screen.  If  you  own  a 
vintage  PC  like  mine,  it  takes  a  few  seconds. 
On  a  386  machine  it  comes  right  up.  The  first 
thing  you  notice  is  the  light  and  dark  areas  on 
the  map.  When  daylight  is  longest  in  the  mid- 
west, the  light  area  resembles  a  bell.  During 
the  short  days  in  December,  the  dark  area 
resembles  a  bell  Right  now,  during  the  sum- 
mer, the  line  separating  the  light  and  dark 
areas  resembles  a  sine  wave.  As  the  seasons 
change,  so  does  the  shape  of  the  curve.  Clev- 
er program. 

The  light  area  represents  that  part  of  the 
earth  where  the  sun  is  shining,  while  the  dark 
area  represents  night.  The  line  or  edge  be- 
tween day  and  night  is  called  the  gray  line. 
Astronomers  refer  to  (his  line  as  the  termina- 
tor. According  to  the  1987  ARRL  Radio  Ama- 
teur's Handbook,  "Propagation  along  the 
gray  line  is  very  efficient."  You  can  see  the 
gray  fine  worldwide  at  a  glance  while  running 
the  DX  Advantage.  If  you  dig  around  a  bit  in 
the  handbook,  you'll  find  that  this  applies  to 
the  lower  bands  such  as  160  meter,  80  meter, 
and  40  meter. 

Feature  Packed 

This  program  has  lots  of  interesting  fea- 
tures. You  can  just  let  it  run  in  real  time,  which 
it  gets  from  the  clock  in  your  computer.  You 
can  sit  there  and  watch  the  time  change 
minute  by  minute  while  you  work  DX.  You  may 
notice  your  local  time  is  incorrect,  MFJ  sends 
the  program  out  with  the  local  time  set  to  Uni- 
versal Coordinated  Time  (UTC)  which  may  not 
match  your  local  time  An  example  will  illus- 
trate this.  I  live  in  Chicago  and  start  running 
this  program  at  2030  hours  Central  Standard 


Time,  The  map  will  display  UTC  as  2030  hours 
and  my  local  time  as  1530  hours,  the  time 
difference  between  Chicago  and  Greenwich, 
England. 

There  are  two  ways  to  get  the  focal  time  for 
your  city  to  line  up  with  the  time  displayed  on 
the  map.  The  first  way  is  to  lie  to  your  comput- 
er. Set  its  clock  to  UTC  and  everything  will  line 
up.  The  second  way  is  to  change  the  parame- 
ter file  to  select  your  time  zone.  I'll  discuss  this 
method  later. 

Don't  like  to  wait?  There's  an  accelerator 
mode  that  speeds  up  the  process.  Just  hit  the 
F9  function  key.  Each  change  in  the  display 
represents  a  six-minute  real  time  change.  The 
time  associated  with  each  city  will  increase  by 
six  minutes  every  time  a  new  gray  line  is  calcu- 
lated. You  can  increase  or  decrease  the  inter- 
val by  pressing  either  the  plus  or  minus  key, 
respectively.  The  interval  range  is  from  pause 
to  one  week.  I  kept  pushing  the  plus  key  until 
every  change  represented  one  week  in  real 
time.  It  was  fascinating.  The  display  went  from 
summer  to  winter  in  just  a  couple  of  minutes.  It 
gave  me  the  feeling  I  could  tinker  with  time 
and  the  solar  system.  Move  over,  Dr.  Who. 

The  function  keys  act  as  toggles.  Press  to 
start,  press  again  to  stop.  Another  interesting 
feature  is  the  position  of  the  sun.  Function  key 
F8  toggles  it  on  and  off.  I  discovered  that  the 
sun  only  gets  as  far  north  as  Key  West,  Florida 
on  the  longest  day  of  the  year.  This  means  the 
sun  was  directly  overhead  on  June  20  at  noon 
in  Key  West.  After  that  it  starts  its  southward 
journey  for  the  rest  of  the  year. 

Files  and  Maps 

The  DX  Advantage  comes  with  three  differ- 
ent world  maps.  The  default  map  is  a  file 
named  LAND  MASS.  MAP.  This  map  works 
best  in  all  graphic  modes.  The  program  sup- 
ports the  CGA,  EGA,  and  HERCULES  modes. 
The  CGA  mode  has  some  limitations,  such  as 
lower  resolution.  The  TIMEZONE.MAP  shows 
all  twenty-four  world  time  zones,  The  LAT- 
LONG  MAP  shows  latitude  and  longitude 
worldwide.  These  maps  lose  something  in  the 
CGA  mode. 

Each  map  can  show  a  combination  of  up  to 
24  cities,  zones,  and  areas.  A  zone  is  a  time 
zone  with  a  label  attached  to  it,  such  as  the 
central  time  zone-  An  area  is  an  ocean  such  as 
the  Pacific.  You  can  actually  customize  what 
you  want  to  appear  on  your  map  display. 

The  TERMINAT.PAR  is  an  ASCII  file  con- 
taining all  the  goodies  the  TERMINAT.EXE 
program  uses.  You  can  make  changes  to  this 
file  using  a  wordprocessing  program.  You  can 
even  change  the  starting  and  ending  dates  for 
daylight  savings  time.  CAUTION!  Make  sure 
you  make  a  backup  copy  of  the  MFJ  disk  be- 
fore making  any  changes. 


I  use  Wordstar  and  open  TERMINAT  PAR 
as  a  non-document  file.  This  tells  the  wordpro- 
cessor  not  to  add  any  extra  text  control  char* 
acters.  You  can  tell  which  options  the  program 
will  use  because  they  are  enclosed  by  "<  "and 
u>".  (Less  than  and  greater  than  signs.)  For 
example,  when  your  program  arrives,  the  se- 
lected time  will  look  like  TIME  0>.  Remove 
these  signs  from  around  TIME  0  and  place 
them  around  your  time  zone.  1  placed  them 
around  TIME  CENTRAL  to  make  TIME  CEN- 
TRAL^ This  causes  your  map  display  to 
function  in  real  time  for  your  location.  It+s  bet- 
ter than  lying  to  your  computer. 

Use  the  same  technique  to  select  a  city. 
If  your  home  QTH  doesn't  appear  on  the  map. 
just  look  up  its  latitude  and  longitude  and  add 
it  to  the  list  of  cities.  Remember  to  enclose 
it  with  the  less  than  ({)  and  greater  than  (>) 
symbols. 

The  DX  Advantage  also  runs  in  a  "pop-up" 
mode.  Both  Wordstar  and  the  DX  Advantage 
are  resident  in  memory  as  I  type  this  review. 
When  I  press  the  ALT  key  and  the  T  key  at  the 
same  time,  the  map  appears  on  the  screen. 
The  ESC  key  returns  to  Wordstar  or  whatever 
else  is  running.  I  tried  loading  Wordstar  first, 
but  that  didn't  work.  When  1  loaded  the  DX 
Advantage  first,  then  Wordstar,  everything 
worked  as  advertised.  The  manual  does  cau- 
tion you  about  using  the  program  in  a  pop-up 
mode.  It  may  not  work  with  everything  that 
way* 

The  manual  is  well  written  and  easy  to  un- 
derstand. After  you  play  with  the  program  a 
few  minutes,  the  manual  will  make  a  lot  of 
sense. 

School  Tool 

While  the  program  was  written  for  hams,  it's 
also  a  fine  educational  tool  In  a  school  sci- 
ence class,  kids  could  see  directly  why  days 
are  short  in  winter  and  long  in  summer.  Look* 
ing  at  the  position  of  the  sun  on  the  map  dis- 
play, even  very  young  children  can  under- 
stand why  it's  cold  in  winter  and  warm  in 
summer.  More  inquisitive  young  minds  might 
wonder  why  communication  is  better  along 
the  terminator.  What  more  could  you  ask  of  a 
simple  product?  It  lets  the  OM  work  that  gray 
line  DX  while  it  teaches  his  kids  about  the  real 
world. 

Thank  you.  Mr.  M.F.J,  for  sending  me  this 
product  for  review.  I  found  it  entertaining,  use- 
ful, and  educational.  You  can  order  the  DX 
Advantage  from  your  favorite  ham  store  or 
direct  from  MFJ  Enterprises  at  the  above  ad- 
dress, 

Hmrnrn,  I  stayed  up  pretty  late  writing  this 
review.  Time  to  check  the  DX  Advantage. 
Look  at  that,  a  gray  line  from  my  house  to 
Tokyo!  Konbanwa.  HQ 
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Intelligent  |Q'er 
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E«y  to  interface 

Alarm  monitor  input 

Telemetry  response  tones 

Low  power  CMOS.  22ma  @  12v 

Detailed  application  manual 

Programmable  COS  polarities 

Repealer  &  link  courtesy  tones 

Synthesized  link  /  remote  base  capability 

$149.00  *W 

CREATIVE  CONTROL  PRODUCTS 
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KENWOOD  TS940  OWNERS 

Are  you  frustrated  tuning  in  SSB  &  CW  signals 

because  of  the  too  fast  main  tuning  rate  of  10 

Khz/revolution??? 

Try  Ihe  NEW  Copyrighted  Giehl  Electronics 

Software  KitN 

Features: 

■MaintumrtgramofSKhz/fflvolutioriLSB,  USB.CWa  FSK 
•Main  tuning  rated  20  Khz/revolution  AM  &  FM 
•Tuning  rate  automatically  increases  when  the  knob 

speed  exceeds  2  turns  per  second  to  make  the  long 

QSV'slast 

•Split  dot  CW  problems  solved 
*  Easy  to  install  {simply  remove  the  old  I C  chip  from  lis 

socket  and  plug  in  the  new  GieM  Electronics  \C  chip] 
•Complete  instruct  ions 

Send  check  or  money  order  for  $25  to: 

Giehl  Electronics 

P.O.  Box  18335,  Cincinnati.  Ohio  452 18 
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Made  Easy  &  Fun 

Introducing  the  most  Comprehensive  and  Easy- 
lo-Use  code  course  available  loday! 
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FEATURING! 
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*  Standard  or  Farnsworth  modes 

*  Adjustable  code  frequency 

*  Over  1  Billion  possible  random  QSOs 

*  Letter  number,  and  punct,  mark  coverage 

*  Self  calibrating/menu  driven  design 

*  Display  texi— while  listening  or  after  copying 

To  Upgrade  or  learn  CW.  Send  check  or  MO.  for 
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Universal  M-7000 

COMMUNICATIONS  TERMINAL 


*CW  •Baudoi         •SitofA 

•SitorB  TfrTDM-Moore  •FDM 

•ASCII  Low     •ASCII  High    *Lteral 
•Bit  Inversion  •Van  Speed    •Databit 
•FAXAM/FM  •Packet         •Diversity 

This  mil  iiary- grade  surveillance  decoder  offers 
the  ultimate  in  so  phi  si  i  cation  and  performance 
for  the  serious  teletype  listener.  No  computer 
required.  Too  many  features  10  list  here.  Write 
for    complete  technical  specifications.  From 

599900  net    '  Universal  Radio 

1280  Aida  Drive  Dept  73 
Reynotdsburg,  OH  43Q68 
Toll  Free:  800  431-3939 
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HF  MOBILE  ANTENNA  BOOK 


EXPLORE  40  YEARS  OF  MOBILEERING 

IN  THIS  1 16  PAGE  COMPENDIUM 

This  booh  will  help  anyone,  novice  or  expert, 
put  together  an  efficient,  top-notch  HF  mobile 
installation. 

Everyone  thinking  about  installing  a  mobile 
transceiver  from  10m  FM  to  100  w  SSB  should 
read  this  book, 

*  Learn  about  the  fascinating  history  of  HF  radio 
from  1948  to  today. 

*  Read  about  early  receivers  that  were  fix-tuned 
converters  fed  into  auto  broadcast  receivers. 

*  Hear  about  the  introduction  of  the  Ggnsei 
super-G 

■*  Explore  discussions  on  safe  power 
installation,  coit  homebrewing  and  mult iband 
antennas. 
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R-7000Widespon  Panodaptor 

Panadaptor  especially  designed 
for  the  R-7000  receiver.  For  use 
with  a  standard  scope.  Variable 
span  width  from  1  to  10  Mhz. 
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Continued  from  page  61 
they  have  (o  interest  all  amateurs, 
so  that's  no  block  to  anything  I 
might  want  to  broadcast.  There 
isn't  anything  I  might  be  able  to 
say  on  the  air  that  won't  interest 
some  amateur  somewhere— 
right? 

But  let's  say  that  RAIN  fakes 
this  League  attack  seriously.  The 
solution  to  their  problem  is  ultra 
simple — all  they  have  to  do  is  stop 
"broadcasting,"  Note,  I  said  noth* 
ing  about  their  stopping  transmis- 
sions. No  such  thing. 

No,  you  can  say  just  about  any* 
thing  you  want  on  the  air — except 
you  can't  play  music  (and  you  can 
even  send  that  legally  if  you  do  it 
the  way  I  say)— and  not  have  a 
worry  in  the  world  about  the  FCC 
monitors  getting  their  (and  your) 
bowels  in  an  uproar,  Easy— in- 
stead of  making  it  a  one-way 
transmission,  just  have  a  shill  so 
you'll  have  a  two-way  contact. 
Then  you  can  read  the  toady  end- 
less bulletins,  with  no  proscrip- 
tions— no  worry  about  how  related 
to  amateur  radio  the  stuff  is.  Duck 
soup. 

I  seriously  doubt  that  the  FCC 
monitors  check  the  ham  bands 
anymore.  The  FCC  seems  to  wish 
we'd  go  away,  so  they  don't  want 
to  waste  money  upsetting  us  over 
anything  as  trivial  as  a  world  ham 
broadcasting  network.  Heck,  with 
some  repeaters  sounding  worse 
than  anything  I've  ever  heard  on 
C8  in  my  life,  I  know  the  FCC  is  out 
to  lunch. 

The  next  step  might  be  for  the 
League  to  get  their  OBS  chaps  to 
set  up  camp  on  the  RAIN  frequen- 
cies—a return  to  the  old  repeater 
war  days  mindset.  Yes,  I  know 
about  the  intentional  interference 
prohibition.  I  also  know  there  isn't 
a  DX  operator  who  doesn't  know- 
ingly  violate  that  rule  virtually 
every  day  he  operates,  so  don't 
bleeding-heart  me  with  that 
weak  oar. 

Has  the  League  met  its  match 
this  time?  This  confrontation  at 
Dayton  could  be  the  straw  which 
will  spark  a  frenzy  of  organization 
by  RAIN,  ending  up  with  America 
having  two  (2)  national  organiza- 
tions, Unless  the  spark  burns  the 
straw,  of  course. 

Should  I  sit  up  here  in  New 
Hampshire  fanning  the  flames — 
let  you  and  him  fight?  Or  should  \ 
throw  some  cold  water  to  separate 
the  combatants?  Should  I  try  to 
lake  this  seriously?  I'm  pretty 
adaptable,  but  I  don't  think  I  could 
manage  that  wild  a  swing. 

RAIN  has  a  very  major  problem, 
t  suspect  it's  a  fatal  weakness. 
They  have  their  version  of  the 


League 's  W1  AW  and  OBS  system 
up  and  going,  but  they  don't  have 
a  magazine.  You  can't  make  it  go 
for  long  without  a  magazine.  Ask 
the  old  NARC  boys,  if  any  are  still 
around. 

NARC 

The  National  Amateur  Radio 
Council  was  formed  soon  after 
WWII  by  the  phone  ops  to  fight  the 
League's  iron-fisted  opposition  to 
expanding  the  phone  bands.  CW 
Forever  was  the  League  cry.  Hm- 
mm,  where  have  I  heard  that  be- 
fore? Can't  remember,  but  it  was 
somewhere. 

The  NARC  grew  rapidly  and 
crushed  the  League  opposi- 
tion, achieving  its  aims— the 
expansion  of  the  phone  bands. 
The  80  m  and  20  m  phone  bands 
were  doubled.  40  m  phone 
was  opened.  The  League  fumed, 
helplessly.  But  once  their  goafs 
were  won.  the  NARC  faded 
away.  I  wish  someone  would  write 
the  history  of  NARC.  I  don't 
recall  it  ever  being  published.  It 
sure  didn't  get  into  QST ,  I 


vaunted  information  age  now, 
so  accumulating  data  is  all  the 
rage.  I've  catered  to  this  penchant 
with  the  Truly  Exhaustive  Index 
to  73,  This,  for  the  first  time, 
makes  it  easy  to  find  virtually  any- 
thing published  in  73  quickly  and 
simply. 

What  I  think  is  really  needed  is 
on-the-air  bulletin  boards.  It  would 
make  it  possible  for  any  amateur 
to  instantly  access  any  wanted  in- 
formation. I'm  thinking  in  terms  of 
contest  rules,  contest  results, 
hamfest  details  (like  who's  speak- 
ing, how  much  the  flea  market 
costs t  ticket  prices,  hours),  FCC 
rule  filing  dates  and  details,  DXpe- 
dition  operating  times,  frequen- 
cies, QSL  managers,  commercial 
and  foreign  intruders  in  our  ham 
bands  for  us  to  monitor  and  com- 
plain about,  satellite  schedules, 
repeater  lists,  etc. 

The  problem  with  any  service 
like  this  is  that  it  costs  a  bundle  to 
get  the  information  together — 
plus  the  cost  of  the  equipment  to 
handle  it.  Since  one  can't  charge 
for  an  over-the-air  ham  service, 


"If  we  depend 

on  it  being  done  voluntarily, 

it's  unlikely  to  be  done  well  or  to 

continue  for  long. " 


guarantee  you  that, 

Other  than  for  entertainment, 
what  information  might  realistical- 
ly be  broadcast  over  an  amateur 
radio  network?  Well,  most  ham 
news  isn't  of  time  value,  so  there's 
no  practical  reason  for  rushing  it 
onto  the  air.  Most  news  can  wait 
for  the  ham  magazines.  But,  yes, 
there  are  some  timely  new  items 
which  it  makes  sense  to  broad- 
cast 

Much  of  the  news  in  the  West- 
link  Report— $22.50/yr  (26XJ  by 
first  class  mail,  28221  Stanley 
CL  Canyon  Country  CA  91351— 
is  of  time  value.  This  informa- 
tion is  broadcast  by  cooperat- 
ing amateurs  via  repeaters  in  vir- 
tualJy  every  locality  in  America.  It 
covers  late-breaking  FCC  news, 
DXpeditions,  propagation  re- 
ports, satellite  news,  hamfest s. 
and  etc. 

Another  good  source  ts  the 
W5YI  Report— $23/yr  (24X)  Box 
565101.  Dallas  TX  75356-5101. 
W5YI  also  runs  a  huge  VEC  net- 
work, which  is  driving  the  League 
crazy. 


Of  course  we're  getting  into  the 
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there's  no  one  to  pay  the  tab.  If  we 
depend  on  it  being  done  voluntari- 
ly, it's  unlikely  to  be  done  well  or  to 
continue  tor  long.  Catch  22. 
Besides,  the  chap  with  the  deep 
pockets  needed  to  fund  such  a 
project  would  undoubtedly  drop 
dead  of  shock  when  vigorously  at- 
tacked by  the  League,  blowing  the 
whole  deal 

Yes.  when  there's  an  emergen* 
cy,  an  amateur  radio  broadcasting 
service  could  be  of  great  benefit.  Jt 
might  save  us  from  the  officious 
self-appointed  hams  with  Haig 
complexes  who  tend  to  try  and 
take  over,  usually  screwing  things 
up  worse  than  if  they  shut  up. 

It  would  be  nice  if  the  League 
could  get  an  emergency  organiza- 
tion set  up  which  works.  Now 
I  admit  that  I'm  out  of  touch- 
heck,  I  only  get  on  the  air  a  few 
hours  a  week,  and  I  only  read  four 
other  ham  magazines  and  the 
two  ham  reports,  so  there  may 
be  a  secret  emergency  network 
out  there  ready  to  spring  into 
action  when  a  hurricane,  earth- 
quake or  Amtrak  crash  happens. 
If  there  is  such,  and  it  honest- 


ly works.  I'd  like  some  details. 

The  RAIN  approach,  from  that 
standpoint,  is  a  good  one.  No 
emergency  system  is  worth  any- 
thing unless  it*s  in  common  every- 
day use.  When  an  emergency 
does  occur,  we'll  all  know  where 
to  tune  in,  and  when  (if  our  clocks 
are  still  running),  if  they  establish 
a  standrd  frequencies  and  time  for 
broadcasts.  There's  a  whopping 
earthquake  scheduled  for  Califor- 
nia. When  it  hits,  where  will  you 
tune  for  information? 

We  know  of  one  other  inevitable 
disaster  which  ts  coming — a  ter- 
rorist nuclear  bomb  in  Manhattan, 
That  could,  like  the  California 
earthquake-  come  at  any  time  and 
we're  as  helpless  in  preventing  it. 
So  we  should  get  as  prepared  as 
we  can.  I  admit  that  the  prospect 
of  a  bunch  of  retired  old  hams 
grabbing  their  walkers  to  try  to 
cope  with  these  emergencies  isn't 
co  n  f  i  de  nc  e-i  nsp  i  ri  ng . 

So,  with  at  least  tour  amateur 
radio  broadcasting  networks  al- 
ready in  action,  should  we  get  the 
FCC  to  put  a  lid  on  this?  Shall  we 
let  it  proliferate  until  we  have  to  set 
aside  a  sub-band  for  ham  news 
services? 

I  don't  want  to  suggest  anything 
which  will  rile  the  League  HO 
chaps  or  my  fellow  League  merrv 
bers.  Hey,  I'm  looking  forward  to 
getting  my  50-year  pin  this  year!  I 
sure  don't  want  to  screw  that  one 
up.  You  won't  find  a  stronger 
League  supporter  than  me — not 
even  among  the  petrified  minds  of 
some  directors. 

Shouldn't  I  get  something  more 
than  a  little  lapel  pin  after  fifty 
years?  American  Express  just 
sent  me  a  huge  coffee  table  book 
m  honor  of  my  thirty-year  mem- 
bership. I  keep  watching  their  ads 
to  see  if  I'm  going  to  turn  up  there 
as  an  unknown  card  holder  from 
1958.  Not  yet.  Maybe  I'm  not  un- 
known enough. 

FCC  Rules 

Now,  about  the  FCC  rules.  Let's 
not  mess  with  them.  If  we  try 
to  favor  one  group  or  another 
with  new  rules,  we'll  end  up  with 
even  more  restrictive  rules.  Who 
knows,  we  could  get  as  regulated 
as  France,  which  is  even  worse 
than  the  USSR,  when  it  comes 
to  that. 

You  think  about  this  ham  broad- 
casting business  for  a  while  and 
then  this  fall  Hi  run  an  opinion  poll 
to  see  what  you  think.  Listen  to  the 
broadcasts.  Let  me  know  about 
any  regular  broadcasts  or  relays 
of  broadcasts  in  your  area  so  I  can 
make  a  list 
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use  electronic  products  for  homeowners, 
sports  enthusiasts  and  professionals. 
All  from  Heath  Company,  a  leader  in  the 
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WORLD'S  SMALLEST 


WEATHER  STATION 


GOES  1691  MHz  RECEPTION 


S-BAND  CONVERTER  FOR  YOUR  137  MHz  RECEIVER 


1691-LY{N> 


1691-LY(N) 

GAIN:  20dB 
BOOM:  6' 
$86,50 


PREAMP 

MMgl691 

CONVERTER 
MMk  169M37.5 

RECEIVER 
137.5  MHz 

MMglSSl 

GAIN:  t3dB 
N.F.:1.2dB 
12VDC@40ma 
$250.00 


MMk  1691-157,5 

GAIN:  20dB  TYPICAL 
N,F,:4.8dB  MAXIMUM 
12VDC@80ma 
$330.00 


Send  66  c  (3  stamps)  for  detailed  specs  on  alt  VHF  &  UHF  products.  Shipping  FOB  Concord,  MA 

0        PRICES  SUBJECT  TO  CHANGE  WITHOUT  PRIOR  NOTICE 

a    SPECTRUM  INTERNATIONAL  INC.  *508)  2632 145 

P.O.  Box  1084S.  Concord,  MA  01742.  USA 
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ICOM,  AE  A  LAHSEN,  VAN  GOROEN, 
VIBROPLEX   NYE  VIKING,  FALCON  COMM, 
LEADING  EDGE,  ARRL  PUBLICATIONS 
KAGLO.  HAMTRONICS.  PROWRfTER, 
ELEPHANT  DISKS.  OEBCO,  TRKMTX 


915  North  Main  Street 
Jamestown,   New  York  14701 


PH.  (716)664-6345 
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In  the  final 
analysis  quality  is 
less  expensive 


The  unique  design  at  the  XF-706-U5  antenna  system  gives  ymi  MONGBAND  PER- 
FORMANCE in  a  Multihand  beam.  Tfw  antenna  USES  NO  TRAPS  of  loading  coils  that 
rob  power  am!  limit  bandwidth.  Sommer  Antennas  ust  the  FULL  surface  area  of  the 
elements  on  Al.L  bandb 

Our  commitment  to  use  only  the  finest  materials  insures  that  your  investment  will  last 
for  years.  Our  system  uses  a  Double  rectangular  boom,  CAST  aluminum  eJrmeoi 
mounting  brackets,  all  train  less  hardware  and  a  high  power  halun 

M&mbond  performance  on  a  Muttiband  beam  is  yours  when  you  move  up  to  Sommer, 
the  kst  beam  you'll  have  to  buy  We  believe  Sommer  is  your  beat  antenna  value  when 
compared  lu  the  construction  and  performance  of  other  ttmlti  and  monoband  antenna 
systems 


WEATHERFAX 


HJ.  ThollerCorp 
P.O.  Box  5369 
Spartanburg,  SC  29304 
(803)  S76-5566 


Receive  &  Transmit  AM/FM  Radio  Faxcimite 
View  Satellite  Image  on  Graphic  Display 
Zoom  and  Pan  Around  Image 
Print  to  Epson  (IBM)  Compatible  Printer 
Works  with  Hercules,  CGA,  EGA  Monitors 
Plug  In  Board  for  IBM  PC  or  Compatible 


$599.°° 


conipum^ 


26  W.  Boylston  St. 

W.  Boylston,  MA  01583 

(617)  835-2722 


CIRCLE  80  DN  READER  SERVICE  CARD 
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Number  19  on  your  Feedback  card 


New  products 

Compiled  by  Rebecca  Niemela 


PRODUCT  OF  THE  MONTH 

DATAK  CORPORATION 

Direct  Etch™  from  Datak  allows  the  use  to  try  different  circuit 
layouts  without  changing  the  master  art  or  refabricating.  To  make 
a  circuit,  patterns  and  donuts  are  first  rubbed  down  with  a  ball 
point  or  spoon  burnisher.  Connecting  traces  are  cut  to  length  and 
transferred.  The  final  circuit  is  spray  or  tank-etched  in  any  stan- 
dard etchant.  The  resist  is  removed  by  soaking  the  board  in 
mineral  spirits,  then  rubbing  with  a  soft  doth. 

The  DE-973  Direct  Etch1*  set  has  69  sheets  of  plastic  etch 
resist  patterns  that  transfer  by  pressure  directly  onto  a  copper- 
clad  circuit  board,  Patterns  include  DIPs,  'bDt"  edge  card  and 
DIN  connectors,  TOs,  .050"  to  ,250*  donuts,  .014"  to  .125* 
wide  traces,  transistors,  and  a  wide  range  of  surface  mount 
patterns.  Each  pattern  is  available  separately  as  a  refill  set.  The 
DE-973  costs  $34.95.  Refill  sets  of  two  sheets  cost  $2.  Call  Terry 
Pflueger,  201-863-7667.  or  write  The  DATAK  Corporation,  3117 
Paterson  Plank  Road,  North  Bergen  NJ  07047.  For  more  infor* 
mation  circle  Reader  Service  number  201 . 


HAMTRONICS,  INC, 

Hamtronics  has  a  series 
of  transmitters  for  the  902- 
928  MHz  band  which  com* 
pigments  the  R9Q1  FM  Re- 
ceiver. The  TA901  Exciter, 
a  version  of  the  TA451  UHF 
FM,  runs  a  minimum  of 
1  5W  output,  with  doubler, 
driver,  and  output  stage 
line-up  using  surface- 
mount  microwave  transis- 
tors and  capacitors. 

The  LPA901  Power  Am- 
plifier uses  a  standard 
heatsink  and  broadband 
power  module,  which  re- 
quires no  tuning,  to  produce  8  to 
10W  output  and  requires  only 
1 00m  W  of  drive  from  the  Exciter. 

The  TA901  and  the  LPA901 
are  both  available  at  $269  each, 
wired  and  tested,  For  more  in- 
formation on  900  MHz  transmit- 


ters, call  Jerry  Vogt  at  716-392- 

9430.  For  a  catalog,  send  $1  for 
postage  ($2  overseas)  to  Ham- 
tronics, Inc.,  65-F  Moot  Rd..  Hil- 
ton NY  14468-9535,  For  more 
information  circle  Reader  Service 
number  202. 


RAD-COM 

Rad-Conrfs  Soft-Control  soft- 
ware lets  the  user  control  the  radio 


remotely  from  a  PC  keyboard  via 
serial  link.  Using  Soft-Control's 
simple  menu,  maintains  the  ra- 
dio's memory  channels,  and  add, 
delete,  edit,  save,  and  restore 
data  from  disk.  Soft-Control 
is  available  now  for  the  Kenwood 
TS-440S  and  IBM  PC  or  com- 
patible. Other  versions  will  be 
available  soon.  Price,  $59.95. 
Rad-Comt  7956  Limewood, 
Pleasanton  CA  94566.  415*462- 
4609.  For  more  information  circle 
Reader  Service  number  203. 
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SPECTRUM 

COMMUNICATIONS 
CORP. 

The  Spectrum  SCA100  150W 
VHF/100W  UHF  High  Power 
Amplifier  can  be  used  with  any 
10-40W  transmitter,  repeater,  or 
base  station.  It  features  massive, 
"behind  the  panel* '  heatsinks,  au- 
tomatic Hi  VSWR  Shutdown/4 'By* 
pass  Mode"  with  3x  automatic  re- 
set circuit,  and  auto  amp  bypass 
in  case  of  power  failure  or  over- 
heating. With  tight  RF  shielding 
and  heavy  duty  construction,  this 
design  includes  new  final  transis* 
tors,  which  provide  more  stability. 
On  100W  UHF  the  amplifier  is 
available  for  420-450  MHz;  on 
150W  VHF,  for  144-148  MHz. 


*    - 


JCT  Mf 
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With  a  SOW  input,  the  High  Power 
Amplifier  is  $499  and  with  a  6- 
10W  input,  $640.  Type  accepted 
versions  are  available  for  com- 
mercial service. 

The  SCP30  is  the  companion 
power  supply  for  the  SCA100 
High  Power  Amplifier.  It  is  heavy 
duty  with  conservative  ratings, 
has  an  output  of  13.8V DC  @25A 
continuous,  30A  @70%  duty  cy- 
cle and  115/230VAC  input.  The 
150W/100W  Amplifier  with  the 
SCP30  power  supply  is  priced  at 
$895.  Contact  Spectrum  Commu- 
nications Corp.,  1055  W.  German- 
town  Pike,  Norristown  PA  19403- 
9616;  215-631-1710.  TELEX 
846-21 1.  For  more  information  cir- 
cle Reader  Service  number  216. 


MOTRON  ELECTRONICS 

The  MoTron  Auto-Kalt  HF-Atert 
is  a  calling/alerttng  system  de- 
signed for  use  with  HF  SSB/CW.  It 
will  also  work  on  VHF/UHFT  FM/ 
AM,  CBt  and  marine  HFA/HF.  225" 
code  combinations  are  possible. 
The  HF-Alert  allows  the  user  to  be 
contacted  by  radio  without  his 
having  to  constantly  monitor  the 
bands. 

The  HF*A!ert  comes  with  mobile 
mounting  bracket,  117  VAC  pow* 
er  supply  for  base  operation,  and 
an  audio  patch-cord,  tt  is  easily  set 
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up  by  connecting  the  patch-cord 
from  the  radio's  external  jack  to 
the  HF-AIert's  audio  input.  A  built- 
in  speaker  is  provided  or  an  exter- 
nal speaker  can  be  used,  The 
calling  signal  is  sent  either  by  di- 
rectly keying  a  CW  transmitter  or 
by  placing  the  microphone  next  to 
the  speaker.  Price,  $129.95. 
MoTron  Electronics,  695  W,  21st 
Ave.,  Eugene  OR  97405;  1*800- 
338-9058  or  503-687-2118,  For 
more  information  circle  Reader 
Service  number  207. 


UNIVERSAL 
SHORTWAVE  RADIO 

Universalis  M-7000  is  a  code  re- 
ceiver-converter that  accepts  mul- 
tiple codes  from  a  shortwave  re- 
ceiver and  converts  these  codes 
into  a  display  on  a  video  monitor 
Of  into  hard  copy  from  a  printer  II 
requires  no  computer  or  software. 

The  codes/modes  supported  by 
the  M-7000  are:  Morse,  5-120 
wpm;  Baudot,  45-250  baud; 
ASCII,  75-1200  baud;  TOR, 
SITOR  Modes  A  and  Bt  AUTOR; 
ARQ,  two  and  four  channels.  86- 
200  baud;  VFT,  four  modes  of 


FDM;  Three  Shift.  Russian  Cyrillic 
on  video;  Facsimile,  four  drum 
speeds  and  three  I  O.Cs  for  print- 
out on  a  parallel  dot  matrix  printer. 
As  other  codes  develop,  they  may 
be  added  by  changing  ROM, 
Price,  $999.  The  Real  Time  Clock 
and  FAX  Video  Mode  are  avail- 
able as  options.  For  detailed 
specifications,  call  or  write  Uni- 
versal Shortwave  Radio,  1280 
Aida  Drive,  Reynoldsburg  OH 
43068;  1-800-431-3939  or  614- 
866-4267.  For  more  informa- 
tion circle  Reader  Service  num- 
ber 206. 


ELECTRONIC 
SPECIALISTS,  INC. 

The  Soft-Start  AC  Power  series 
was  designed  for  equipment  with 
large  start-up  current  and  surge- 
sensitive  requirements,  such  as 
large  power  transmitters  or  ultra 
hi-fidelity  vacuum  tube  power  am* 
plifiers.  A  Soft-Stop  (ramp-down) 
option  and  manually  adjustable 
response-time  option  are  avail* 
able.  Soft-Stan  models  begin  at 
$300.  Electronic  Specialists,  trie, 
PO  Box  389,  171  S.  Main  St,  Nat- 
ick  MA  01760:  800*225-4876.  For 


AEROSPACE 
CONSULTING 

LOGWRJTE  is  a  new  amateur 
radio  logging  program  from 
Aerospace  Consulting.  It  has  a 
split-screen  feature  that  allows 
the  user  to  use  the  computer  key- 
board to  jot  down  notes  or  copy 
code  while  using  the  program  to 
keep  the  log  book  records.  LOG- 
WRITE  is  entirely  menu-driven 
and  fully  compiled.  It  runs  on  all 
IBM  PCs  and  compatibles, 

Log  information  is  entered  into 
blocks  at  the  top  of  the  screen, 
while  the  rest  of  the  screen  is  used 


for  text  and  program  prompts.  The 
program  contains  a  400-line 
buffer.  Other  standard  features 
are  wordwrap  and  backspace-cor- 
rect. The  user  can  print,  edit,  and 
search  for  callstgns  or  prefixes, 
and  have  the  time  and  date  of  corv 
tacts  automatically  recorded. 
Price,  $24,95  (PA  residents  add 
$1.50  sales  tax).  Contact  Aero- 
space Consulting,  PO  Box  156. 
Gwynedd  PA  19436.  MasterCard 
and  Visa  orders  are  accepted  at 
1-800-345*4156.  Ext.  54.  For  more 
information  circle  Reader  Service 
number  215, 


more  information  circle  Reader 
Service  number  205, 


QRZ  INDUSTRIES 

QRZ  Industries  introduces  the 
Voice  Box  and  the  Mini  Voice  Box 
kits,  especially  designed  for  DX- 
ers  and  contosters.  The  Voice  Box 
digitizes  and  stores  an  operator's 
natural  voice ,  which  can  then  be 
recalled.  A  total  of  8  different 
phrases  and  operator  voices  can 
be  recorded  for  up  to  32  seconds. 
The  Voice  Box  uses  a  32  kHz  sam- 
pling rate  and  several  filters.  It 
keys  the  PTT  line  to  the  transmit- 
ter or  transceiver  during  playback 
and  allows  normal  VOX  operation. 
It  has  a  switchable  built-in  micro- 
phone preamp  to  accommodate  a 
wide  variety  of  microphones-  The 
audio  output  level  to  the  transmit- 
ter is  continuously  adjustable 

Currently,  the  Voice  Box  and 
the  Mini  Voice  Box  are  only  in  kit 
form.  The  kits  consist  of  assem- 
bled, tested,  working  boards  with 


complete  insructions  for  installing 
the  board  in  a  suitable  enclosure. 
Some  standard  off-board  com- 
ponents (pushbuttons,  toggle 
switches,  microphone,  etc.)  are 
required.  Introductory  price,  $95 
for  the  Voice  Box  and  $55  for  the 
Mini  Voice  Box  kits.  Add  $10  for 
S&H,  $5  for  C.O.D.,  SC  residents 
add  5%  sales  tax.  Please  state 
name  of  publication  where  seen 
when  placing  order  or  requesting 
information.  QRZ  Industries.  PO 
Box  160%  Piedmont  SC 29673.  For 
more  information  circle  Reader 
Service  number  210. 


AMERICAN  RELIANCE 

INC. 

American  Reliance  announces 
their  new  Telecom  Test  Set,  the 
AR-180T  It  measures  level, 
noise,  AC  and  DC  voltage,  DC 
current,  and  resistance.  The  unit 
will  also  generate  four  precision 
tones  for  frequency  response 
measurements. 

For  the  AC  voltage  and  level 
measurements,  a  true  RMS  AC 
converter  is  used.  For  noise  mea- 
surements, the  unit  incorporates 
a  built-in  'C^Message11  noise- 
weighing  filter.  The  AR-180T  is 
switchable  between  either  600Q 
terminated  or  bridge  measure- 
ments at  an  impedance  of  1  meg- 
ohm. An  audible  continuity  beep- 
er is  included.  The  suggested  list 
price  is  $249.95,  which  includes 
test  leads,  carrying  case,  opera- 
tor's manual,  battery,  and  spare 


fuse.  American  Reliance  Inc., 
9241  E.  Valley  Bfvd  >  Rosemead 
CA  91770;  818-287-8400.  For 
more  information  circle  Reader 
Service  number  209. 


ALINCO  ELECTRONICS, 
INC, 

Alinco's  Quad  Pod  was  de- 
signed for  the  medium-size  anten- 
na system,  especially  light* weight 
HF  beams,  VHF/UHF  antennas, 
and  OSCAR  antenna  systems. 
With  motor  mounts,  dual-wall  con* 
st ruction,  four  guy  points,  Steel 
bolts,  aluminum  construction,  and 
a  provision  for  thrust  bearings,  the 
Quad  Pod  is  stable  and  durable. 
The  ETS-150  is  priced  at  $83  and 
the  ETS-210  is  priced  at  $1 50. 

Also  new  from  Alinco  is  the  DJ 
100T  2  meter  handheld  tranceiv- 
er.  It  has  10  memories,  LCD  dis- 
play, dip  switch  programmable 
sub-tones,  built-in  converter,  muF 
tiple  battery  packs,  16-button 
DTMF  pad,  BNC  connector,  and  it 
has  easily  expandable  frequency 
coverage.  Price.  $299.  Write  or 
call  Alinco  Electronics,  Inc., 


20705  S.  Western  Ave.,  Suite  104, 
Torrance  CA  90501;  213*618- 
8616.  For  more  information  circle 
Reader  Service  number  204, 
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Letters 


Number  21  on  your  Feedback  card 


QSL  Correction 

W3GXK  is  NOT  the  OSL  man- 
ager for  FP/W2NSD. 

Please  send  all  FP/W2NSD 
QSLs  to  WGE  Center.  Route  202 
North,  Peterborough  NH  03458, 

RTTY.BAS 

Program  Correction 

The  RTTT  Loop  Program  pub- 
lished in  the  January  1988  issue 
of  73  has  some  mistakes,  in  or- 
der for  the  program  to  furu  there 
must  be  an  @  after  the  word 
PRINT  on  six  lines.  On  the  line 
that  begins  with  '310. '  place 
an  @  after  each  PRINT,  The  oth- 
er five  fines  are  corrected  as 
follows; 

720  CLS:  PRINT®  229, 
"LOADING  T;A$ 

830  GLS;  PR  I  NT®  229, 

"SAVING  ";A$ 
850  PRINTg^S.-AFIE  YOU 

SUREfYrW^INPUTSS 
870  PRINT®  293p": 

OPENmO'\F,A$ 
960  PRlNT^aSS/^GOTO  210 


From  the  Hamshack 

In  addition,  the  bold  dots  on  the 

lines  that  begin  with   '120"  and 

"31 0"  should  be  asterisks— *. 

Glenn  Little 
Goosecreek,  SC 

Congratulations! 

A  note  to  let  you  know  that  one 
of  your  subscribers  (me)  was  se- 
lected Security  Engineering  Offi- 
cer of  the  Year  for  1987  by  the 
U.S.  State  Department. 

What  is  interesting  is  that  this  is 
the  second  year  in  a  row  that  a 
ham  has  taken  this  award,  which 
is  the  highest  award  earned  In  this 
business.  Last  year  it  was  won  by 
Ken  Cosher,  whose  call  I  forget, 
and  who  is  now  doing  the  job  and 
is  on  the  air  from  Athens,  Greece. 

Security  engineers  in  the  State 
Department  are  responsible  for 
everything  from  technical  deter- 
rence against  terrorists  to  protect- 
ing our  embassies  and  consulates 
from  extremely  sophisticated 
bugging  operations.  A  lot  of  the 
knowledge  we  gam  about  RF  as  a 
result  of  amateur  radio  serves  us 


very  well,  especially  in  the  latter 
area, 

Frank  Bates  AA6C 
American  Embassy,  Ankara 

Vote  on  the  S 

\  enjoy  the  new  column  "Wel- 
come, Newcomers?"  and  respect 
anyone  who  is  willing  to  take  on 
the  responsibility  of  instructing 
newcomers.  The  things 
that  are  taught  now  are 
always  remembered. 
Good  and  bad. 

When  I  was  prepar- 
ing for  my  first  ticket,  I 
was  strongly  urged 
by  my  Elmer  to  avoid 
adding  an  '*sM  to  the 
numbers  73  and  88. 
These  terms  are  al- 
ready plural  and  the  ad- 
dition of  an  "s"  is  a  re- 
dundancy (and  an  "  "s 
is  even  worse).  An  "s 
after  73  is  no  more  ap- 
propriate than  adding 


ners.  Keep  up  the  good  work. 

Brent  Tyndall  NW*T 
Springfield  MO 

A  number  of  readers  have  had 
simil&r  comments.  /  believe  the 
"s"  is  a  matter  of  convention. 
Some  use  it,  some  don't.  Why 
don't  we  vote  on  it?  Send  your 
votes  in  by  1  October.  .  .  de  NA5E 


.- 1 


L*» 


10  FT 

CR30 

ILLUST 


an  *V  after OSB. 

I  have  noticed  since 
the  beginning  that 
KA1HY  (now  NS1B). 
does  recommend 
the  use  of  the  "s" 
following  the  88  and 
73.  I  fear  that  he  is 
teaching  bad   man- 


Crwtfn  DwiyiCo^bdL 

ROOF  TOWERS! 

A  size  to  fit  your  needs 

CR18  6  ft.  $139.00 
CR30  10  ft  $239,00 
CR45     15  ft.    $349.00 

BEARING        $  39.00 

(prices  do  not  include  shipping) 

1-800-255-7020 
CA  818-888-4927 

Constructed  of  high  quality 
aluminum  with  galvinized 
steel  bracing  supports.  Over 

20  sq.  ft  of  antennas! 
Guying  is  required. 

ORION  HI-TECH 

P.O.  Box  8771, 
Calabasas.  CA. 
91302 
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Number  22  on  your  Feedback  card 


DEALER  DIRECTORY 


CALIFORNIA 


Burbank 
New  HAM  store  open  and  ready  10  make  a 
DEAL.  We  carry  all  lines*  ship  UPS,  and  are 
open  Sunday.  A-TECH  ELECTRONICS,  1033 
Hollywood  Way,  Burbank  CA  91505; 
(818)845-9203. 

San  Diego 
Hard  to  find  pans,  surplus  electronics,  standard 
line  items.  Hams,  hobbyists,  industrial  pro- 
fessionals—from nuts  &  bolts  to  laser 
diodes.,, Electronically  speaking.  Gateway's  got 
it!  M-F  9-5:30  Sat.  9-5.  GATEWAY  LLH 
TRONICS,  4633  Convoy  St.,  San  Diego  CA 
92111;  (619)279-6802, 


COLORADO 


Denver 

Hard  to  find  parts,  surplus  electronics,  standard 
line  items.  Hams,  bobby  is  is,  industrial  pro- 
fessionals—from nuts  &  bolts  to  laser 
diodes... Electronically  speaking.  Gateway's  got 
ill  M-F  9-5:30  Sat.  9  5,  GATEWAY  ELEC- 
TRONICS, 5115  N.  Federal  Blvd.  #32,  Denver 
CO  80221;  (303 )458-5444. 


DELAWARE 


New  Castle 
Factory  authorized  dealer!  Yaesu.  ICOM.  Ten- 
Tec,  KDK,  Kenwood,  AEA,  Kantronics,  Samec. 
Full  line  of  accessories >  No  sales  tax  in  Dela- 
ware. One  mtleoffI-95.  DELAWARE  AMA- 
TEUR SUPPLY,  71  Meadow  Road,  New 
Castle  DE  19720;  (302)328-7728. 

Wilmington 
Delaware's  friendliest  ham  store.  A  Is-,  Short- 
wave supplies.  AMATEUR  &  ADVANCED 
COMMUNICATIONS,  3208  Concord  Pike, 
Wilmington  DE  19803;  (302)478-2757. 


STUART 

Radio  Shack  Computers  and  all  other  equipment- 
Nationwide.  Best  prices.  Call  FREE  on  orders 
over  $50.  Cotronics  Inc.,  Radio  Shack  Dealer, 
2200  8-E.  Federal  Highway,  Stuart,  FL  34994 
(407)  286-3040, 


HAWAII 


Honolulu 

Kenwood,  ICOM,  Yaesu.  Hy-Gain,  Cushcraft. 
AEA,  KLM,  Tri  EX  Towers,  Fluke.  Belden, 
Astron,  Etc  HONOLULU  ELECTRONICS, 
819  Keeauinolu  Street,  Honolulu  HI  96814; 
(808)949*5564. 


IDAHO 


Preston 
Ross  WB7BYZ  has  the  largest  stock  of  amateur 
gear  in  the  Imerrnountain  Wcsi  and  the  bcsl 
prices.  Call  me  for  all  vour  ham  needs.  ROSS 
DISTRIHI  MNG,  78  S.  State,  Preston  ID 
83263m208>852-0830. 


MASSACHUSETTS 

Littleton 
Reliable  hamstore  servicing  New  England.  Full 
line  of  Kenwood  and  ICOM  stocked  and 
serviced,  AEA,  ARRL  Publications.  Anphenol, 
Alpha  Delta.  Austin.  Avanti,  Alinco,  Ameco. 
Bencher.  B&W,  Cushcraft,  Carol  Cable,  Daiwa, 
Hustler,  KLM,  Kenpro,  Larsen,  Rohn,  RF 
Concepts,  Tokyo  Hy -power,  Trac  Keyers, 
Vibroplex,  Welz,  etc.  TEL-COM,  INC.,  675 
Great  Road  (Rt.  119)  Littleton  MA  01460: 
(508)486-3400,  (3040). 


MISSOURI 


St.  Louts 
Hard  to  find  parts,  surplus  electronics,  standard 
line  items.  Hams,  hobbyists,  industrial  pro- 
fessionals—  from  nuts  &  bolts  to  laser 
diodes... Electronically  speaking,  Gateway's  got 
\V.  M-F  9-5:30  Sat  9-5  GATEWAY  ELEC- 
TRONICS, 8123  Page  Bhd„  Si.  Louis  MO 
63130:1314)427-6116. 


NEW  HAMPSHIRE 


Deny 

Serving  the  bam  community  with  new  and  used 
equipment.  We  stock  and  service  most  major 
lines;  AEA,  Astron,  B&W,  Cushcraft,  Encumm, 
Hy-Gain,  Hustler.  ICOM,  Kenwoud.  KLM, 
Larsen,  Mirage.  Moslcy:  books,  rotors,  cable 
and  connectors.  Business  hours  Mon.-Sat.  10-5, 
Thursday  10-7,  Closed  Sun./ Holidays,  RIVEN- 
DELL  ELECTRONICS,  8  Londonderry 
Road,  I)«ty  Nil  03038:  (603)434-5371. 


NEW  JERSEY 


Eaton  town 

Electronics  Supplies  for  amateurs.  Ten-Tee, 
Barker  ami  Williamson.  Cushcraft.  Hustler,  etc. 
ATKINSON  AND  SMITH,  17  Lewis  Sl„ 
Eatontown  NJ  07724  (201)  542-2447. 

Lyndhurst 
Finally  a  ham  store  in  NJ.  Located  %  mile  south 
of  Rt.  3.  Mon  -Wed.  11:30-7:30,  Thursday 
1 1:30-9,  Friday  11:30-7:30,  and  Saturday  9^3. 
Visa/MC.  ABAR1S  SYSTEMS,  276  Oriental 
Place,  Lyndhurst  NJ  07071:  (201)939-0015, 


NEW  YORK 


Jamestown 
Western  New  York's  finest  amateur  radio  dealer 
featuring  ICOM-Larsen-AEA-Hamtronics- 
Astron.  New  and  used  gear.  VHF  COMMUNI- 
CATIONS, 915  North  Main  St.,  Jamestown 
NY  14701,  (716)664-6345. 

New  York 
New  York  City's  Largest  Full  Service  Ham  and 
commercial  Radio  Store.  BARRY  ELEC- 
TRON KS,  512  Broadway,  New   York  NY 
10012;  (2 1 2)925-7000, 

Tappan 

Attention:  Manufacturers,  Dealers,  and  Hobbyists: 


Electronic  components— ICs,  Transistors, 
Capacitors,  Switches,  etc.  .  available  at 
extremely  low  prices.  SANTECH  ELEC- 
TRONICS, 11  Revere  Place,  Tappan  NY 
10983(914)359-1130. 


NORTH  CAROLINA 


Greensboro 

9a.m.  to  7p.m.  Closed  Monday.  ICOM  our 
specially- Sales  &  Service.  F&M  ELECTRON- 
ICS, 3520  Rockingham  Road,  Greensboro  NC 
27407;  (919)29^3437. 


Columbus 

Central  Ohio's  full-line  authorized  dealer  for 
Kenwood,  ICOM,  Yaesu.  Ten-Tec,  Info-Tech. 
Japan  Radio.  AEA,  Cushcraft.  Hustler,  and  But- 
ternut. New  and  used  equipment  on  display  and 
operational  in  our  4000  sq.ft.  store.  Large  SWL 
department,  too  UNIVERSAL  AMATEl'R 
RADIO,  1280  Aids  Drive,  Revnoldsburg 
(Columbus)  OH  43068;  (614)8664267. 


Trevose 
Same  Location  for  over  38  years.  HAMTRON* 
ICS,  111V,  OF  TREVOSE  ELECTRONICS, 
4033  Brownsville  Road.  Trevose  PA   19047; 
(215)357-1400, 


TENNESSEE 


Memphis 
M-F  9-5;  Sat  9-12:  Kenwood,  ICOM.  Ten-Tec, 
Cushcraft,  Hy-Gain,  Hustler,  Larsen,  AEA,  Mi- 
rage, Ameriiron,  etc,  MEMPHIS  AMATEUR 
ELECTRONICS,  1465  Wells  Station  Road, 
Memphis  TN  38108:  Call  Toll  Free:  (800)238- 
6168. 


Dallas 

In  Dallas  since  1960.  Wc  feature  Kenwood. 
ICOM.  Yaesu,  AEA.  Butternut,  Rohn,  amateur 
publications,  and  a  full  line  of  accessories*  Facto- 
ry authorized  Kenwood  Service  Center.  ELEC- 
TRONIC CENTER,  INC.,  2809  Ross  Ave., 
Dallas  TX  75201;  (214)969-1936. 

Houston 

Hard  to  find  parts,  surplus  electronics,  standard 
line  items.  Hams,  hobbyists,  industrial  pro- 
fessionals—from nuts  &  bolts  to  laser 
diodes... Electronically  speaking,  Gateway's  got 
it!  M-F  9-5:30  Sat.  9-5. GATEWAY  ELEC- 
TRONICS, 10645  Richmond  Ave*  #100, 
Houston  TX  77042;  (713)978-6575. 

Southwest  Houston 

Full  line  of  Equipment  and  Accessories,  in-housc 
service,  Texas  #1  Ten  Tec  Dealer!  MISSION 
COMMUNICATIONS,  11903  AUef-Clodine, 
Suite  500,  Houston  TX  77082;  (713)879-7764, 


DEALERS 

Your  company  name  and  message  can  contain  up  to  25  words  for  as  little  as  $199  yearly  (prepaid),  or  $50  for  three  months  (prepaid).  No  mention 
of  mail-order  business  permitted.  Directory  text  and  payment  must  reach  us  60  days  in  advance  of  publication,  For  example,  advertising  for  the 
April  '88  issue  must  be  in  our  hands  by  February  1st  Mail  to  7}  Amateur  Radio,  Hope  Currier,  WGE  Center,  Peterborough.  NH  03458. 
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IINCLE  WAYNES 
CODE  TAPES 


We've  had  so  many  phone  calls  from  people 
wanting  our  famous  73  code  tapes  that  we've 
decided  to  bring  them  back!  fon  V  it  about  time 
you  dust  off  that  key  it  and  sharpen  up  your 
code  skills?  Ordernow.  * . 

"Genesis" 

5  wpm-This  Ls  the  beginning  tape,  taking  you 
through  the  26  letters  *  1.0  numbers  and  neces- 
sary punctuation,  complete  with  practice  ev- 
ery step  of  the  way.  The  ease  of  learning 
gives  confidence  even  to  the  faint  of  heart. 


// 


Tbe  Stickler 


rt 


6  +  wpm-This  is  the  practice  tape  for  those 
who  survived  the  5  wpm  tape .  and  it's  also  die 

tape  for  the  Novice  and  Technician  licenses. 
It  is  comprised  of  one  solid  hour  of  code. 
Characters  are  sent  at  13  wpm  and  spaced  at  5 
wpm.  Code  groups  are  entirely  random  char- 
acters sent  in  groups  of  five— definitely  not 
memorizable! 


if 


Back  Breaker 


t? 


13  +  wpm-Code  groups  again,  at  a  brisk 
13+  wpm  so  you'll  be  really  at  ease  when 
you  sit  down  in  front  of  a  steely -eyed  volun- 
teer examiner  who  starts  sending  you  plain 
language  at  only  13  per.  You'll  need  this 
extra  margin  to  overcome  the  sheer  panic 
universal  in  most  test  situations.  You've 
come  this  far,  so  don't  get  code  shy  now! 


"Courageous" 


20+  wpm-Congralulations!  Okay,  the  chal- 
lenge of  code  is  what's  gotten  you  this  far,  so 
don't  quit  now.  Go  for  the  Extra  class  license. 
We  send  the  code  faster  than  20  per-  It's  like 
wearing  lead  weights  on  your  feet  when  you 
run:  you'll  wonder  why  the  examiner  is  send- 
ing so  slowly! 


code  Tapes 


Genesis  $6.95 

The  Stickler  $6.95 

Back  Breaker  $6+95 

Courageous  $6*95 


Postage  and  Handling   S 1 .00 


Kama 


CaJi 


Address 
City 


Slate 


Zip 


DAE 
Cardf. 


MC        D  VISA 


D  Check/MO 
_  Exp.  Date„ 


Mail  your  order  to  73 Magazine, 

WGE  Center.  Peterborough  NH  0345S 


i 

i 
i 
t 
i 
t 
i 
i 
i 
i 
i 
i 
i 
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i 
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NO  VEX  Speaker  Mies 


High  quality  audio 
Rotatable  lapel  clip 

ICOM    DMC    H7( 
Krimocd    DMC  5J7K. 
YHiti    DMC   5VY 


Privacy  earphone  jack 
Hi-lo  volume  switch 

SUPER  VALUE 
only  SI  9.95 

14 


NOVEX  Handsets 


PTT  handset  *  backiit  DTMF  *   Private  listening 

Wired  for  most  current  ICOM.  Kenwood,  Yaesu 

Ml   others    (on  special   request} 

ICOM   HCS70M,    Kenwood    HC5701K,    Vrcih    HCST0IY 
Available    for   many   Blher    radios    11   slighrh     higher    prices. 

Introductory  price  $79.95 


Lu-:ftl   It   Itch   i  a  lb 


Orders:  800-368-3270 

Electronic  Equipment  Bank 

5165    Mil!   $L    NE,   Vfenm,    VA   22110 


DELTA  LOOP 
ANTENNAS 


DL-TRI  "Big  Horn" 

•  "Open  and  Close  the  Band"  with  our  DeJta 
design,  full  wave  DX  performance  mono- 
band,  duoband  and  tiiband  antennas 

•  High  Quality  construction  using  6061  T6 
Aluminum  and  Stainless  Steel  hardware 

•  Heavy  duly  design  ■  "Quiet"  DX  reception 

•  Excellent  Gain,  FB  Ratio  and  SWR 

•  50  ohm  gamma  feed  •  2kw  power 

■  Monobanders:  (other  models  available) 
DL  202: 2  et.  20  meter,  9 r  boom  5329. 
PL  152: 2  el.  15  meter,  6 '  boom  $249. 
DL  103: 3  el.  1 0  meter,  9 '  boom  $309, 

•  DL  1015:5  el.  duobander  $489. 
3eL  10m,  ■  2 el.  15m.,  9 '  boom 

•  DL-TRI;7el.tribander$769, 

3 el.  10m.  - 2 el.  1 5m.  -2 el.  20m. 
13.5 '  boom  *  wl,  81#- 12.7  sq.  ft, 

•  See  our  Product  Review  in  June  1 966 
CQ  Magazine  by  Lew  McCoy,  W1ICP 


Writs:  DELTA  LOOP  ANTENNAS 

44  OLD  STATE  ROAD,  UNIT  01 8 

NEW  MILFORD.CT 06776 

Phone  (800)  223-3718        (203)  355  3718 


SAVE  OVER  75%  ON 

BEL  RADAR  DETECTOR 


C0MPUHETER0DYNE 
RADAR  DETECTOR 

High-Quality  Performer!  Rely  on  this 
miniaturized,  yet  incredibly  sensitive  BEL 
MicroEye  Radar  Detector.  It  employs  the 
latest  rnicfoprocessor-controHed  circuitry 
to  warn  you  of  radar  from  ahead  or  behind. 
Order  this  Mode*  864  today  at  HUGE 
savings! 

•  Compu heterodyne  Circuitry  Detects 
Distant  K-  or  X-Band  Radar. 

•  4  LEDs  and  Audio  Alarm  Alert  You. 

•  Duration  and  Frequency  of  Beeps  and 
Soft  Clicking  Sounds  Increase  as  Radar 
Gets  Closer. 

•  City/ Highway  Sensitivity  Switch. 

•  12V  Unit  Plugs  into  Car  Lighter.  Mounts 
on  Dash  or  Visor.  Measures  1WH  x 
3V4"W  x  416"D. 

1-Year  Limited  Factory  Warranty. 


Mfr.  List:  $139.95 
Value  Price  . . .  , 


*  *  * « 


*29 


Item  H -3837-7410-947 
Shipping,  handling:  $5.00  ea. 

Check  Local  Laws  lor  Possible  Use  Restrictions. 


Credit  card  customers  can  order  by 
phone,  24  hours  a  day,  7  days  a  week. 

Tot-Free:  1-800-328-0609 


r. 


SEND  TO 

QHCnn  Authorized  Liquidator 

1405  Xenium  Lane  H/Mtnneapol*,  **N  55441-4494 

Send Radar  0«itctor(s)  tem  H  -3837-7410-947  31S29 

each.  plus  SSjOO  each  for  insured  shipping,  handing, 
(MN  residents  add  m  sales  tax  VA  residents  add  AJ9% 
sales  tax.  Sorry,  no  CO-D-s). 

□  My  check  or  money  order  is  encfosed.  [No  delays 
jn  processing  orders  paid  by  check.} 


PLEAS£ 


CHECK: 


Acct  No, 


Exp L 


PLEASE  PRINT  CLEARLY 


Name 


Address 


Apti. 


City 
ZIP 


, Slate  _ 

Phone   _t_  E 


rm 
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A  TV 


Number  23  on  your  Feedback  card 


Unnqe  us  «4£ti tucte 

(Greensburg,  XND) 


Priofo  A.  The  balloon's  flight  range  and  altitude 
chart, 


Ham  Television 

may  also  contact 
ATVer  John  Shaffer 
W3SST  in  that  area, 
We  will  have  a  num- 
ber of  ATV  guest 
speakers  at  a  Satur- 
day {September  24) 
evening  conference 
and  possible  ban- 
quet, if  you  are  with- 
in driving  distance, 
come  over  and  at- 
tend our  ATV  Work 
shop  sessions.  The 
last  one  we  had  in 
York  was  a  great 
success! 

Helium  Balloon 
Special  Event 
Launched 


Mike  Stone  WB0QCD 
P.O.  Box  H 

Lowden,  IA  52255 

In  the  real  world,  TV  stations  do 
occasionally  go  "off  the  air/*  Yes, 
there  was  no  June  ATV  in  73 
Magazine^  I  hope  a  lot  of  you 
wrote  to  73  to  ask  what  hap- 
pened.  If  you  didn't,  and  if  you 
would  like  to  see  this  column  con- 
tinue, take  pen  in  hand  and  write 
your  comments  to  73.  Thanks. 

August  Fast  Scan  TV  Contest 

As  we  move  toward  fall,  with 
summer  DX  openings  falling  be- 
hind us,  we  find  August  at  the 
peak  of  Fast  Scan  UHF  TV  long- 
range  DXing.  The  Spec-Corn 
Journal  and  The  USATVS  spon- 
sor a  live  Fast  Scan  TV  UHF  Oper- 
ation contest  each  year  in  late  Au- 
gust. Included  is  some  limited 
information  about  the  annual 
FSTV  contest  event.  Please  send 
an  SASE  to  me  for  more  details  or 
check  into  the  Tuesday  night 
USATVS  sponsored  National  ATV 
User  Net  on  75  meters  (3.871  MHz 
WB8ELK  Net  Control). 

Hamfest  and  ATV  Conference 

It  appears  that  we  will  be  hold- 
ing our  annual  Fall  USATVS  ATV 
Conference  and  Workshop  this 
year  in  Yorkt  Pennsylvania,  in  co- 
operation with  the  33rd  annual 
York,  PA  iLmfest  on  September 
24  and  25,  1988  at  tne  York  Fair- 
grounds. Talk-in  is  on  146,377.97 
or  1 47.937.33  repeaters.  For  a  fly- 
er and  additional  information  on 
the  York,  PA  Hamfest*  write  York 
Hamfest,  P.O.  Box  W*  Dover,  PA 
17315,  or  call  717-528-8412,  You 


The  W9PRD  Indiana  helium 
filled  weather  balloon,  carrying  a 
two  meter  CW  ID  beacon  and  a 
439  MHz  ATV  transmitter,  was 
launched  successfully  from 
Greensburg.  Indiana  on  Saturday 
June  4.  Hundreds  of  ATVers  saw 
the  two  computer  generated 
graphic  pictures  designed,  and 
the  module  built,  by  Bill  Brown 
WB8ELK  from  Findley,  Ohio. 

Launch  time  was  8:59  AMt  right 
on  schedule  from  Germantown's 
private  airport  near  St.  Paul,  Indi- 
ana. Power  on  FSTV  was  1.5 
watts  peak  on  a  Wyman  Research 
transmitter.  No  4.5  or  on-carrier 
audio  subcarrier  was  sent.  ATV 
polarization  was  horizontal  from  a 
beach  ball  "omnt"  antenna.  The 
two  meter  frequency  for  the  CW 
beacon  was  at  144.340  MHz  FM, 
and  it  was  vertically  polarized. 
Power  on  two  meters  was  three 
times  higher  than  last  year's  Ohio 
WB8ELK  balloon  flight,  at  400  mil- 
liwatts on  a  Johnson  HT  transmit- 
ter. The  balloon  itself  stood  6 '5"  in 
diameter  on  the  ground  and  ex- 
panded to  34"  at  1 00.000  feet.  As* 
cent  was  tracked  at  approximately 
20-25  knots  al  750  feet  per  sec- 
ond. Maximum  "burst"  height 
was  120,000  to  130.000  feet  at 
23.6  miles  upward.  87  cvbic  feet 
of  helium  was  used  al  an  approxi- 
mate cost  of  $200 

The  capsule,  a  styrofoam  con* 
tainer  housing  the  electronic  com* 
ponents,  was  16"  by  8"  by  8."  It 
weighed  2.3  pounds.  With  7.5 
hour  lithium  batteries  by  SAFT.  it 
gave  the  unit  12-15  VDC  power. 
This  special  battery  can  handle  an 
improved  -67  degree  operating 
temperture  over  the  Ohio  1987 


flight.  Long  strips  of  reflective  alu- 
minum dangled  below  the  balloon 
to  help  radar  readings  on  a  local 
weather  radar  tracking  system. 
The  balloon  traveled  south  toward 
Louisville,  Kentucky  during  its 
voyage  (about  60  some  miles  from 
where  it  look  off)-  Chase  teams 
fotlowed  the  balloon  while  stations 
from  all  over  the  country  gave 
their  sight  and  audio  beam  read- 
ings to  Net  Controls  W9PRD, 
WB8ELKT  WA3USG,  and  W9NTP 
on  3.871  and  7.155  MHz.  The 
7. 1 55  MHz  frequency  drew  a  lot  of 
oppostion,  as  it  is  an  Advanced 
class  and  above  frequency. 

P3  to  P4  pictures  were  received 
in  Iowa  at  60.000  feet  300  miles 
away.  After  the  flight.  WB0QCD, 
N9AEP,  W9DNT.  WD&BCE, 
WB0OLX  KAflJAW,  and  W0RPK 
in  DesMoines  reported  hearing 
the  CW  ID  some  450  miles  away!  I 
wifl  list  more  caflsigns  that  heard 
or  saw  the  baiioon  with  computer- 
ized pictures  in  next  month's 
column.  There  might  be  another 
flight  scheduled  for  late  this  sum- 
mer or  early  fall.  Stay  tuned  to 
3  871, 

ATV  Regional 

DX  HF  Coordination 

The  75  meter  3.871  MHz  fre- 
quency has  been  a  pretty  popular 
ATV  talk  hotspot.  The  mornings 
and  tate  evenings  for  midwest  and 
eastern  ATV  Dxers  is  an  especial- 
ly good  time  to  check  out  UHF 
band  propagation  and  to  keep  in 
touch  with  each  other.  If  you  sus- 
pect or  participate  in  a  band  en- 
hancement of  full-fledged  open- 
ingT  coordinate  your  DXing 
activities  on  75  meters!  144.340 
MHz  FM  or  144.310  MHz  on  SSB 
is  also  used  extensively  for  talk 
communications.  Until  we  all  can 
agree  on  a  General  dass  operat- 
ing frequency,  7.155  MHz  is  the 
place  to  be  on  40  meters.  To  direct 
TV  pictures  in  an  organized  man- 
ner, it  Is  important  to  declare  a  DX 
Net  Control  in  your  local  area. 

More  Slot  Antenna 
Information  Coming 

In  next  month's  column,  I  will 
cover  the  continued  success  of 
W9DNT  and  K4NHN  with  their  Al- 
ford  Slot  antennas,  Note  that 
there  was  a  serious  error  in  the 
W9DNTduai  Slot  graphics  printed 
a  few  months  ago.  The  circumfer- 
ence of  the  Slot  antenna  was 
shown  to  be  4  inches,  However,  it 
has  a  4-inch  diameter— not  cir- 
cumference. Sorry  for  the  error. 

The  May  1988  issue  of  The 
Spec-Corn  Journal  featured  two 
pages  on  W9DNTs  Slots,  includ- 


ing a  new  version  for  the  902-928 
MHz  band.  This  information  will 
be  presented  in  the  next  issue  of 
73  Magazine,  You  can  also  sign 
up  for  a  subscription  to  The 
ATVers  Journal.  Spec-Corn,  for 
just  $20  per  year  (PO  Box  H,  Low- 
den IA  52255). 

August  Fast  Scan  TV  Contest 

If  you  are  serious  about  enter- 
ing and  working  this  annual  FSTV 
Contest,  send  the  USATVS  an 
SASE  at  the  Spec-Corn  address 
mentioned  earlier,  and  we  will 
send  you  atl  the  latest  information 
about  the  event,  including  a  con- 
test entry  form  and  logsheetf 
Check  into  the  75  meter  National 
ATV  Users  Net  on  3.871  MHz  on 
Tuesday  evenings  for  more  infor- 
mation and  updates.  Many  will  be 
monitoring  that  frequency  during 
the  entire  contest  day  and  night 
for  any  DX  openings. 

The  7lh  Annual  USATVS  spon- 
sored "North  American  Fast  Scan 
TV  QSO  and  DX  Contest"  will  be 
conducted  during  the  week  of  Au- 
gust 29  through  September  4, 
1988,  from  Monday  morning 
(0001  Eastern  time  zone)  to  Sun- 
day night  (2400  Eastern  time 
zone).  Those  in  the  Central, 
Mountain,  and  Pacific  time  zones 
may  start  the  contest  on  the  East- 
ern time  zone  start/end  times.  As 
in  past  years,  the  object  of  the 
contest  is  to  work  as  many  Fast 
Scan  UHF  TV  stations  as  possible 
on  the  420,  902,  1240  and  above 
amateur  radio  bands,  and  to  work 
as  far  as  possible  to  obtain  the 
best  TV  signal  and  audio  trans- 
missions. But  most  importantly,  to 
have  fun! 

Scoring  Details 

The  contest  scoring  is  under- 
standably  a  brt  complicated,  but  it 
makes  sense  \l  you  list  it  property 
on  paper.  Try  a  few  samples  be- 
fore actually  working  the  contest. 
Contact  Scoring:  The  USA  is  bro- 
ken down  into  six  zones.  The  geo- 
graphical boundaries  are  used  on- 
ly for  selecting  Regional  Area 
Winners  (see  USATVS  Contest  In- 
formation and  Logsheet).  Simplex 
contacts  are  highly  recommend- 
ed, although  an  ATV/R  station  is 
allowed.  A  substantial  penalty  ex- 
ists for  "repeater  or  relayed"  con- 
tacts. For  the  first  time,  a  special 
500  points  bonus  exists  for  the 
promotion  of  "FM  signal  con- 
tacts!" 

Initial  contact  Received  Base 
score:  100  points.  Color  add  50 
points.  Audio  (of  any  type  i.e,  sub- 
carrier,  on-carrier,  independent 
carrier,  or  another  band,  such  as 
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two  meters),  add  25  points.  Initial 
contact  Transmit  Base  score: 
100  points.  Cofor  sent  and  re- 
ceived, add  50  points.  Audio  sent 
and  received,  add  25  points.  Add 
both  Received  and  Transmit 
scores.  Add  a  500  point  bonus  on 
both  the  R/T  signals  if  contact  was 
made  on  true  two-way  FM.  If  AM 
slope  detection  of  the  transmitted 
FM  signal  is  received,  the  receiver 
takes  a  reduced  300  point  bonus 
(the  transmitting  FN\  station  gets 
to  claim  500  on  both  T/R).  Deduct 
50%  if  contact  was  made  through 
a  repeater.  Then  take  this  score 
times  a  Band  Multiplier  times  2 
for  the  900  MHz  band,  times  three 
for  1240  MHz  band,  times  four  for 
2300  band,  etc.  Finally,  take  this 
total  score  times  a  DX  Multiplier  in 
25  mite  increments:  Times  2=25 
plus  miles,  times  3  =  50,  times 
4=75,  times  5  =  t00  plus  miles, 
etc.  This  will  be  your  final  score. 

The  USATVS  suggests  that 
when  submitting  your  ATV  Con- 
test logsheets.  list  (left  to  right)  as 
follows:  Number  of  Contact.  Time, 
Callsign,  Name  and  Location, 
Miles,  P/C/A  Signal,  Receive 
BaseT  (FM  RCV  Bonus),  Color. 
Audio,  Subtotal,  P/C/A/  Signal. 
Transmit  Base.  (FM  XMT  Bonus), 
Color,  Audio.  Subtotal.  Combined 
R/T  Base  Subtotal.  Penalty. 


tO    FT. 


3    FT.    BRUOON 


30    FT. 


PRRRCttUTT 

ALUMINUM 
FOIL 


TRANSMITTER 
PACKAGE 


Photo  &.  A  diagram  of  the  W9PRD 
Indiana  heiium  f if  led  weather 
balloon. 

Subtotal,  Band  Multiplier,  Subto- 
tal, DX  Multiplier,  Final  Score  and 
Comments. 

Declare  your  station  as  a  Sin- 
gle-Operator Entry  or  a  Multi-Op- 
erator Entry  (list  all  operators)  and 
note  your  location.  All  TV  contacts 
must  be  made  on  recognized  UHF 
Fast  Scan  Television  operating 
frequencies.  Callsign  station  ID 
and  signal  report  "exchanges" 
should  be  done  on  the  TV  Video 
picture.  Use  USATVS  standard  P- 
Signal,  Color  and  Audio  report 
signals  (1-5  levels).  Newly  intro- 
duced. Color  signal  reports  in- 
clude C1  =  Weak  Intermittant  Col- 
or to  C3  =  Good  Locked  Color  to 
C5  =  Excellent  bright  and  bold,  full 


color.  An  A1-A5  Audio  reading  re- 
port, Lekr  A1  =Very  weak,  low-lev- 
el, intermittant  audio  to  A3 = Good 
readable  audio  to  AS -Full  quiet- 
ing audio  signals,  should  be  used. 
Log  readings  such  as  P5/C5/A5 
may  be  listed  and  accepted  on 
your  contest  logsheets, 

Only  one  Ham-TV  station  per 
contact  per  band  may  be  claimed 
in  the  logsheet,  although  you  may 
work  and  Jog  the  station  as  many 
limes  as  you  wish  to  obtam  the 
highest  possible  score.  Circle 
claimed  entries  at  the  final  score. 
A  contacted  station  may  be 
worked  again  on  another  band  for 
additional  contacts.  Crossband 
contacts  are  allowed.  Alt  submit- 
ted logsheets  must  be  completed 
in  final  scoring.  The  use  of  signal 
enhancers,  color  processors, 
preamps  and  amplifiers  is  autho- 
rized. Contacts  with  Remote 
Transmitter  stations  may  count  for 
receive  only.  Repeater  contact 
distance  must  be  calculated  to  the 
repeater  transmitting  site  onlyt 
and  not  onto  the  viewed  station  (a 
possible  advantage  for  close 
range  stations}.  Absolutely  veri- 
fied and  confirmed  (on/off  tested) 
SYNC  bar  sighting  contacts  may 
count  as  a  legitimate  contact. 
Non-video  TV  picture  but  "on-car- 
rier" (modulated  within  a  TV  sig* 


nal)  may  be  counted  for  audio  lev- 
el scoring  only). 

There  will  no  doubt  be  some  last 
minute  changes,  so  keep  in  touch 
via  the  75  meter  HF  ATV  Users 
Net  or  obtain  Ihe  official  USATVS 
ATV  Contest  Entry/Logbook 
sheet.  You  don't  have  to  be  a 
member  of  the  USATVS  or  a  sub- 
criberto  The  Spec-Corn  Journal 'to 
enter  or  win  this  contest.  All 
USATVS  sponsored  North  Ameri- 
can FSTV  Contest  entrants  will  re- 
ceive framable  8"  by  10"  certifi- 
cates! The  station  with  the  farthest 
verified  contact  wins  a  1-year  sub- 
scription to  Spec-Corn  and  certifi- 
cate. First  Place  winners  from 
each  of  the  six  regions  will  receive 
2-year  subscriptions  and  certifi- 
cates of  recognition.  The  First 
Place  winner  for  the  country  re- 
ceives a  3-year  subscription  to 
Spec-Comw  a  certificate,  a  trophy 
award  wall  plaque,  and  all  fame 
and  notoriety  in  73  and  Spec- 
Com!  Contest  postmarked  log  en- 
try submission  end  date  is  Sep- 
tember 10. 1988, 

Good  luck  on  the  contest!  Dust 
off  those  amplifiers,  get  up  the 
biggest  antenna  array  that  your 
tower  can  handle,  and  have  plenty 
of  coffee!  This  year's  annual  con- 
test promises  to  be  one  of  the  best 
ever! 


NOVICES:  NOW  YOU  CAN  TRANSMIT 
VIDEO  WITH  OUR  NEW  TX23-1 

Did  you  know  that  you  as  well  as  all  classes  of 
licensed  amateurs  can  easily  transmit  live  action 
color  and  sound  video  just  like  broadcast  TV  with  our 
TX23-1  transmitter  Use  any  home  TV  camera  and/ 
or  VCR,  computer,  etc.  by  plugging  the  composite 
video  and  audio  into  the  front  10  pin  or  rear  phono 
jacks.  Call  or  write  now  for  our  complete  ATV  catalog 
including  downconverters,  transceivers,  linear 
amps,  and  antennas  for  the  70, 33,  &  23cm  bands, 


0/1// 
$299 


TX23-1  one  watt  ATV  transmitter  crystaled  for  1289.25 
MHz  runs  on  12-14  Vdc  @  .5A.  PTL  T/R  switching, 
7x7x2.5",  Transmitters  sold  only  to  licensed  amateurs  for 

legal  purposes  verified  in  the  latest  Callbook  or  with  copy 
of  license  sent  with  order. 

(81 8)  447-4565  m~l  Bam-5;30pm  pet. 

P.C.  ELECTRONICS 

2522  Paxson  Ln  Arcadia  CA  91006 


Tom  (W60RG) 
Maryarvn  WB6YSS) 


the  WIRLP  l$  Yours  for  Only  $5.00 


Yes,  places  you've  never  even  heard  of!  Nearly  400  DX  countries 
gleaned  from  the  Awards  Lists  of  dozens  oflARU  members— more 
countries  than  any  other  map  available  anywhere!  ARRL's  DXCC 
map  doesn't  even  come  close! 

73  Magazine  offers  readers  our  giant  DX  Map  of  the  World  for  the 
absurdly  low  price  of  only  $5.00  plus  SI  postage  &  handling* 

Order  nouu* 


pi 


Name. 


Prim? 


.CalL 


Address. 


City. 


.State. 


Zip. 


D  AE  DMC  D  VISA  □  Check/Money  Order 


Card# ,Exp,  Dale. 


Mail  your  order  to  73  Magazine,  tt  (,E  tenter,  Peterborough,  NH  05458 

Attn:  Lncle  Wayne 


J 
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CUSTOM  EMBROIDERED 

QUALITY  HAM  HATS 

Display  your  name,  call  and  hometown 

on  our  top  quality  summer  mesh  cap  $  7 

with  white  seamless  front  and  matching  bill 

They  come  in  royal  blue,  red  or  brown  with  matching 

color  thread 

WINTER  CORDUROY  also  available       q 

in  red  or  navy  blue  with  white  thread       $w 

Please  send:  first  &  last  name  (max.  14  rtrs) 

call  (max,  6  Itrs),  city  &  state  (max.  14  Itrs) 

BE  SURE  TO  INCLUDE  COLOR 

Send  Check  or  Money  Order,  Plus  $3.00  Shipping 

and  Handling  Per  Order.  Add  25c  for  each  add"!  cap  ordered. 

ALLOW  3  TO  S  WEEKS  FOR  DELIVERY  MO  RESIDENTS  ADD  5%  SALES  TAX 

WE  WELCOME  INQUIRIES  FROM  CLUBS 


*^^fc  na 


95 

B3 


nb\oiJ*\u   11  atehtfust 


PO  Bo*  H76*  Schema  Park,  MD  21 14G 


T 
e 


o 


snap 
-on- 


choke  *^f 


ELIMINATES  RF  INTERFERENCE  IN: 

TV  sclik,  Radio*,  HI-FI,  PA  systems  Telephones,  VCRs, 
Test  equip mcni.  Burglar  aad  Fire  alar  mi,  Modems, 
Monitor  i,  Computers,  Radio  and  TV  stations,  etc 
EASY  TO  USE:  fits  over  and  sua  pi  unto  small,  targe  and 
ribbon  cables.  No  need  lo  rewire  connectors.  Unique, 
sjiHt  fc  trite  core  design  fits  up  to  R<  JHU  coax  cables. 

WORKS  IN  'COMMON  MODE-,  filters  cujtgm  to- 
Juced  in  the  braid  of  shielded  cables  and  ground  wires ! 

Sptcibl  fcrrite  malcriml  irffective  OS  *  200  MHl 

UOt^  NOT  VOII>EQUirMEOT  WARRANTY 

A  % a'dabU  from  your  dealer 
or  of dt! r  J  tree  t  from: 


com  putt  radio 

Etax  2H2,  Pine  Brook,  NJ  07058 
TVI:  (201)  227-0712 

Send  personal  check  wtth  order,  w€  ship  same  day  First 
ClasSi  3V-tkiy  motuy  back  warranty.  Quantity  disc mints. 


Packaged 4  chokes 
with  insi  instructions 


$12.99 

+  $2  00  shipping 


SYNTHESIZED 

SIGNAL  GENERATOR 


MADE  IN 
USA 


MODEL 
SG100F 

$429.95 
delivered 


*  Covers  100  MHz  to  199.999  MHz  in  1  kHz  steps  witti 
thumbwheel  dial  *  Accuracy  +i-  1  pari  per  10  mil* 
lion  at  all  frequencies  •  Internal  FM  adjustable  from 
0  to  100  kHz  at  a  1  kHz  rate  •  External  FM  Input  ac- 
cepts toned  or  voice  »  Spurs  and  noise  at  feast  60  dB 
below  carrier  *  Output  adjustable  from  5-500  mV  at 
50  Ohms  *  Operates  on  12  Vac  £  Va  Amp  *  Available 
for  immediate  delivery  »  S429,£5  delivered  ■  Add-on 
accessories  available  lo  extend  freq  range,  add  infi- 
nite resolution,  AM.  and  a  precision  120  dB  attenua- 
tor •  Call  or  write  lor  details  *  Phone  in  your  order  as 
fast  COD  shipment. 

VANGUARD  LABS 

196-23  Jamaica  Ave.,  Hollis.  NY  11423 
Phone    >?m  468-2720  Mon -Thin* 


QEP's  NOT  TOO  LATE  SALE 

Your  not  too  late,  copper  prices 
WILL  drive  up  the  price  of  coax 
even  aore.  Better  buy  It  HOW* 

BELDEN  9913  low-loss 

500  ft  Roll  $200,00  or  42*/ft. 

BELDEN  8214  (foam) 

500  ft  RoU  $165.00  or  36*/f t, 

BELDEN  8267  RG-213 

500  ft  RoU  $200,00  or  46c/ft. 


PL-25Q 
UG-21D 
UG-21D 
UG-23D 
UG-29A 
UG-57B 
UG-58A 
UG-83U 
UG-146 


AMPHENOL  SPECIALS 

silver   (mica  filled) 

* 


N* 
N' 

fl- 
ip 
IT 


male  cable  end 
(fitted  for  9913) 
female  cable  end 
Barrel  (jack- jack) 
Barrel  (plug-plug) 
Chassis  receptacle 
Plug  to  UHF  Jack 
Jack  to  UHF  Plug 


$1,25 
2.75 
3,50 
3.95 
4.50 
5.20 
3.50 
3.00 
6.95 


Copper-clad  14  ga.  (7x22) 
7*  a  foot  (any  length) 

Identical  to  Bel den  8000 


VISA  ft  PIASTER  CARD  ACCEPTED 
SHIPPING  IS  ADDITIONAL 
Call  TOLL  FREE 

1-800-USA-9913 

in  NJ  201-SS7-6424 


110-4  Route  10 
East  Hanover 
S.J.  07936 

■*■*    SAKE  DAY   SHIPPING   «•■ 
TNX   JIM  N2GKW  &   BILL   KA20EP 


CIRCLE  30  ON  READER  SERVICE  CARD 


CIRCLE  345  ON  READER  SERVICE  CARD 


CIRCLE  79  ON  READER  SERVICE  CARD 


FINALLY! 
High-Powered 
Sound  from 
your  HT. 

■  10  DB  of  Audio  Gain 

•  3.5  inch  Oval  Speaker 

•  Automatic  Shut-OFF 
-  Internal  NiCad 

Charger 

•  External  Power 
5-15  VDC 


HTMHMO  BOOSTS 


tmjT  -0** 


UTS    » 


*fc 


Model  HTS-t 


U  ELECTRONICS  INC. 

5417  Jet  View  Circle.  Tampa,  Florida  33634 

Phone  (813)  865-6091  Telex:  289-237  (NAVL  UR}  Fax:  (813)  885-3789 


ML  CLECTROniCS  CORP. 

*°^r_CALL  OR  WRITE  FOR    A    *D'%™NT 


52  PAGE  CATALOG 

WE  HAVE  OVER  4000  PARTS  AVAILABLE!! 


av.  Iff 

W=tE 


FULL  WAVE 
BRIDGE  RECTIFIERS 

10  AMP 
200   P, 

&/B-  SQUARE 

CAT*    FWB-1020 

$1  00  eacn  ■  10  for  S3. 00 

25  AMP 
RATING 

l  l/S-  SQUARE 
melaJ  3  poxy  filled  case 

200  P.LV.  $2  50  each 
CAT*   FWB-251 

400  PXV.  $300  each 
CAT*   FWB-254 

6QQ  P.I.V.  ^3  SO  each 


saw 


ITT  PUSH  BUTTON 
HT  MDPL  server  aj4"  X  MT 
gray  rectangular  key  cap 
SPAT  NO.  Push  lo  close. 
HATED: 
0  lamp 
;..■.'""  ■  ": 
0  25  amp 

carry  current.  P  C,  mount 
CAT*  PB-8  65<£  each 
10  for  $6.00*  100  for  $5000 


STORES: 

LOS  AHGELES 

»S   S.    VERMONT    AVt, 

LOS    ANGELES,    CA   90006 

(21  3J3BO  eoao 


VAN   NUTS 

612B    SEPULVEOA    BLVD. 

VAN    NUVS,    CA    91411 

(Blt)0tt7-13oe 


10    AMP 

SOLID  STATE 
RELAYS 


ELECTROLJ  52lfll 

CONTROL 

Rated  5,5  to  10  Vde 

(will  operate  on  3-32  Vdc) 

LOAD: 

10  Amp®  240  Vac 

2  1/4*  XI  3/4*X7tfr 

CAT*    SSHLY-10B 

$9  SO  each 

10  for  $8  50  each 

QUANTITY    DtSCOVNTI 

25  tor  $7  00  eadi 

50  for  $6,00  each 

100  tor  $500  each 

XENON 
FLASH  TUBES 


3Mri  long  X  1/B"  diameter 
CAT*  FLT-t    2  tor  $100 


OFTO  SENSORS 

TRW#  OPB815 

U shaped 

op  to    emitter 

and  sensor  unit 

CAT*    OSU-3 

2  for  $1  00 

Clairex* 

CLI800W 

U  shaped  unit 

with    flange 

mount 

CATi    OSU-2 

75£  each 

PHOTO  RESISTOR 
ASSEMBLY 

tenter-lapped 
ihoto    res  is  to 

mounted 
plastic  case 
(can  be  easily 
removed},   700 

ohms  light,  36K  dark, 

1/4"   diameter 
CAT*  PFM  51,00   eacl 

10  for  saso 


HAIL  ORDERS  TO- 
ALL  ELECTRONICS 
P.O.  BOX  567 
VAN  NUYS,  CA 
91408 

TELE  I-      TWX-i101«iailI 

A  Li    ELECTRONICS 

FOREIGN!  CUSTOMERS 

tit  NO    $1.W   POSTAGE   FOR 

FREE  CATALOG!! 


TOLL  FREE 
800-32S-5432 

IKFQ:       (atfl)904  0534 
FAX.        (8  18)76 1-2653 

■INJHUll  0*iDER   t1i>.00 
QUAKimES    L1WTED 

calif    aqo  tMM*  TAJ 
W3A.  HOC  iHirf IWO 

ronEKiif  onbena  wctuoe 


CtRCLE  343  ON  READER  SERVICE  CARD 


CIRCLE  194  OK  READER  SERVICE 


Hi  Pro  Repeaters 


MAGG10RE  ELECTRONIC  LAB. 


Manufacturers  of  Quality  Communications  Equipment 


Repeaters 

Links 

Remote  Base 

VHF.UHF 

Receivers 

Transmitters 

Antennas 


Hi  Pro 


Repeatei 


Hi  Pro 


•Standard  and 
Computerized 
Controllers 

•Standard  and 
Computerized 
Auto  Patches 

•Duplexers 


EXPANDABLE  REPEATER  SYSTEM 

■  A  NEW  CONCEPT  IN  REPEATER  DESIGN,  THE  Hi  Pro  '  E     IS  AN  EXPANDABLE  REPEATER  WITH  THE  FOUJOWING  FEATURES:  A  BASK  REPEATER  WHICH  WOULD  IN- 
CLUDE A  COMPLETE  RECEIVER.  TRANSMITTER  COR,  FRONT  PANEL  CONTROLS  AND  INDCATWS,  LOCAL  SPEAKER  AND  MIC  JACK  AND  CAPABLE  OF  FUTURE 

EXPANSION.  ALL  HOUSED  IN  AN  EXTREMELY  RUGGED.  ENCLOSED.  tWNCH  RACK  MOUNTABLE  CABINET 
•  THIS  SYSTEM  CAN  8E  EXPANDED  AT  TIME  OF  PURCHASE  OR  CAN  BE  AN  AFTER  PURCHASE  ADD  ON  THE  ADO  ONS  ARE— HIGHER  POWER,  1 1CH220  VAC  POWER 
SUPPLY.  IDENTIFIER,  AUTO  PATCH.  OR  COMPUTER  CONTROLLERS   fN  ADDITION  TO  THESE  ADD  ONS  AN  AODrTlONAL  RECEIVER  AND  TRANSMITTER  CAN  BE 

MOUNTED  INTERNALLY  FOR  USE  AS  CONTROL  LINKS.  REMOTE  BASE  OR  DUAL  BAND  OPERATION.  ETC 
AN  EXTENSION  PANEL  IS  AVAILABLE  FOR  LOCAL  MONITORING  OF  THE  REPEATER  AND  CONTAINS  ALL  NECESSARY  METERING.  STATUS  UGHTS  AND  INDICATORS  ALL 
ADO  ONS  ARE  AVAILABLE  FROM  THE  COMPANY  AND  ARE  COMPLETE  INCLUDING  INSTRUCTIONS 


VHF-UHF  REPEATERS 


SUPERIOR  RECEIVER  AND  TRANSMITTER  SPECIFICALLY  DESIGNED  FOR  REPEATER  SERVICE. 

ADJUSTABLE  TRANSMITTER  POWER,  FROM  1  TO  25  WATTS  MINIMUM  OUTPUT  WITH  EXTREMELY  COOL  OPERATION  — 
AUTOMATIC  BATTERY  BACK  UP  SYSTEM  CAPABILITY  WITH  BATTERY  CHARGING  AND  REVERSE  POLARITY  PROTECTION.— 
NOW  WITH  A  FULL  COMPLIMENT  OF  INDICATORS  AND  STATUS  LIGHTS,— 1 00%  DUTY  CYCLE— ADVANCED  REPEATER  SQUELCH 
NO  CHOPPING,  POPPING,  OR  ANNOYING  REPEATER  KEY  UPS  DURING  LIGHTNING  STORMS,— DIE  CAST  ALUMINUM  R,F. 
ENCLOSURES  —SMALL  SIZE  5V*  x  1&x  13  "—HIGH  QUALITY  LONG  LIFE  DESIGN. 

AMATEUR  DISCOUNTS  AVAILABLE 


M 


i. 


•      • 


" 


** 


•       • 


*       1 


Hi  Pro 


ASSEMBLED 
SMALL  Silt 


TRANSMITTER  AND  RECEIVER      used  in  all  hi  pro  repeaters 


M 


ASK  ABOUT  OUR  COMPUTER  CONTROL 
SYSTEM,  AND  MiCROCONTROL  AUTO 
PATCH,  AND  REPEATER  KITS. 


Ml  PRO  TRAWSWFTTER 

DESIGNED  FOR  REPEATER 

SERVICE  WITH  EXCELLENT 

AUDIO.  STABILITY. 

HARMONIC  REJECTION 

AND  LOW  NOISE 


ADJUSTABLE 

POWER 

OUTPUT 

UP  TC  S  WATTS 

FROM  THE 

EXCITER  BOARD 

COOL  OPERATION 


HI  PRO  RECEIVER 
THIS  RECEIVER  IS  THE 
HEART  QF  THE  RENTER 
AND  BOASTS  SUPERIOR 
90UELCM  ACTON  NEEDED 
FOR  THIS  TYPE  OF 
SERVICE  EXCELLENT 
SENSITIVITY,  STABILITY 
ANDSELECTlVrrY 

USE  THIS  RECOVER 
TO  REPLACE  THAT 
TROUBLESOME  RECEIVER 
H  YOUR  PRESENT 
REPEATED 


I 


##* 


ASSEMRLHO 

SMALL  SIZE 

3S  tCV 


Maggiore  Electronic  Laboratory 

600  WESTTOWN  RD.       TELEX:  499-0741 -MELCO 
WEST  CHESTER,  PA  19382    PHONE  215-436-6051 


WRITE  OR  CALL  FOR  OUR  COMPLETE  CATALOG 


CIRCLE  4  7  ON  READER  SERVICE  CARD 


& 


A STROM 

CORPORATION 


9  Autry 

Irvine,  CA  92718 

[714)458-7277 


INSIDE  VIEW  -  RS-12A 


ASTRON  POWER  SUPPLIES 

HEAVY  DUTY  *  HIGH  QUALITY  •  RUGGED  *  RELIABLE 


SPECIAL  FEATURES 

•  SOLID  STATE  ELECTRONICALLY  REGULATED 

•  FOLD-BACK  CURRENT  UNITING  Protects  Power  Supply 
from  excessive  current  &  continuous  shorted  output 

•  CR0W8AR  OVER  VOLTAGE  PROTECTION  on  aH  Models 
txcftpt  RS-3A.  RS-4A,  RS  5A 

•  MAINTAIN  REGULATION  &  LOW  RIPPLE  at  low  line  input 

Voltage 

•  HEAVY  DUTY  HEAT  SINK  •  CHASSIS  MOUNT  RISE 

•  THREE  CONDUCTOR  POWER  CORD 

•  ONE  YEAR  WARRANTY  •  MADE  IN  U.S.A. 


PERFORMANCE  SPECIFICATIONS 

•  INPUT  VOLTAGE:  105-1 25  VAC 

•  OUTPUT  VOLTAGE:  13.0  VDC  t  0.05  volts 
{IrrternaJly  Adjustable:  11-15  VDC) 

•  RIPPLE  Less  than  5mv  peak  to  peak  (full  load  & 
low  line) 

•  Alio  available  with  220  VAC  input  vollsgt 


MODEL  RS-5QA 


MODEL  RS-5QM 


MODEL  VS-5GM 


RM  SERIES 


19"  x  5V4  RACK  MOUNT  POWER  SUPPLIES 


MODEL  RM^35M 


MODEL 
RM-12A 
RM-35A 
RM-50A 

Separate  Volt  and  Amp  Meters 

RM-12M 
RM-35M 
RM-5GM 


Confinim 
Oily  [Amptl 

9 

25 

37 

9 
25 

37 


ICS' 

|Aaps| 
12 
35 
$0 

12 
35 
50 


Sizi  [INI 

KxWxD 

5V*  x  19  X  8% 

5%  X  19  X  12Vz 

51/4  x  19  x  12ft 

5r*  X  19  x  8Vt 
5%  X  19  X  \m 
$V*  X  19  x  12% 


SiiiptRf 

Wt.  |llt] 

16 

JO 

50 
16 


50 


RS-A  SERIES 


MODEL  RS-7A 


MOO  EL 

RS-3A 

RS-4A 

RS-5A 

RS-7A 

RS-7B 

RS-1DA 

RS-12A 

RS-12B 

RS-20A 

RS-35A 

RS-50A 


Continuous 

Bltf  (Alps) 

2.5 

3 

4 

5 

5 
7.5 

9 

9 

16 

25 

37 


IDS* 

(Awpt) 
3 
4 
5 
7 
7 
10 
12 
12 
20 
35 
50 


Size  (IN) 

H  x  W  x  0 
3x4^x5^4 
3%  x  BVt  x  9 

mxmxjy* 

3*  x  6V?  x  9 

4  x  7^  x  10^ 

4  X  Vk  X  WA 

4%  x  6  x  9 

ixivtx  10% 

5  X  9  x  10T* 

5x  11  x  11 

6  x  m  x  11 


Shipping 

W!    jlbs.l 

4 
5 
7 
9 

10 
11 
13 
13 
16 
27 
46 


RS-M  SERIES 


MODEL  RS-35M 


MODEL 

Switchable  volt  and  Amp  meter 

RS-12M 

Separate  volt  and  Amp  meters 

RS-20M 

RS-35M 

RS-5QM 


Continuous 
Oity  |Aoipi| 

9 

16 
25 

37 


ICS' 


12 

20 
35 
50 


Sizt  (IN| 
H  x  W  x  0 

4Vf  X  8  x  9 

5  x  9  x  10% 

5  x  11  x  11 

6x133ax11 


Siippini 
Wt   (lbs  | 

13 

in 
v 

46 


VS-M  AND  VRM-M  SERIES 


Slzi  (IN| 

HxWxD 


IIBf 

W1.  (fas  | 


Separate  Volt  and  Amp  Meters  •  Output  Voltage  adjustable  from  2-15  volts  ■  Current  limit  adjustable  from  1.5  amps 
to  Full  Load 

Continuous  ICS' 

MODEL                                       9ll|  [Amps|  [Aapi] 

©13.BVDC  @10VDC  @5V0C  «13.BV 

VS-12M                              9               5  2  12 

VS-20M                            16              9  4  20 

VS-35M                           25             15  7  35 

VS-50M                           37             22  10  50 


4%  X  8  X  9 
5  X  9  X  IQft 
Sxtlx  11 

6x  Wk  x  11 


13 
20 

29 
46 


MODEL  VS-35M 


*  Variable  rack  mount  power  supplies 
VRM45M  25  15 

VRM  50M  37  22 


7 
10 


50 


5l4  x  19  x  12? 
5%  x  19  x  12^ 


50 


RS-S  SERIES 


MODEL  RS-12S 


Built  in  speaker 


RS-7S 
RS-10S 
RS-12S 
RS-205 


CMllilill 
Oltf  (Aapi) 

5 

7.5 
9 
16 


ICS' 
Aapi 

7 
10 
12 

20 


Sizt  f  IN  | 

H  x  W  x  D 

4  X  7Vi  X  10*. 

4  X  7%  X  10* 

4yk  X  S  X  9 

5  X  9  X  10^ 


Slipptlff 
Wl  lib  J.  | 

10 

12 

13 
18 


*ICS—  Intermittem  Communication  Service  (50%  Outy  Cycle  Smin.  on  5  min.  oft) 


Setting  a  new  standard  of  efficiency  in 
moderately  priced  kilowatt  amplifiers 


AMEHiTE^ 


® 


PLUS  OTHER  QUALITY 
AMERITBON  PRODUCTS: 

AL-1200  and  AL-1500  Amplifiers— 

1 500W  CW  output 
AL-84  Amplifier— 400W  CW  output 
RCS-4  HF  Remote  Wireless  Switch 
RCS-8V  DC-UHF  Remote  Switch 
PIN-5  QSK  Switch 


AL-80A  LINEAR  AMPLIFIER 

The  Ameritron  AL-80A  combines  the  time  proven 
economical  3-500Z  with  a  heavy  duty  tank  circuit  to 
achieve  nearly  70%  efficiency  from  160  to  15  meters,  It 
has  wide  frequency  coverage  for  MARS  and  other 
authorized  services.  Typical  drive  is  85  watts  to  give  over 
1 000  watts  PEP  SSB  and  850  watts  CW  RF  output.  A  Pi-L 
output  circuit  for  80  and  160  gives  full  band  coverage  and 
exceptionally  smooth  tuning. 

The  AL-8QA  will  provide  a  signal  output  that  is  with  Vz  ,lSM 
unit  of  the  signal  output  of  the  most  expensive  amplifier 
on  the  market— and  at  much  lower  cost.  Size: 
15Vs"  D.  x  14"  W.  x  8"  H.     Weight:  52  lbs. 


ATR  15  TUNER 

The  Ameritron  ATR-1 5  is  a  1 500 
watt  *T"  network  tuner  that 
covers  1 .8  through  30  MHz  in  1 0 
dedicated  bands  Handles  full 
legal  power  on  all  amateur  bands 
above  1,8  MHz. 

Five  outputs  are  selected  from  a 

heavy  duty  antenna  switch.  The  ATR-1 5  has  a  peak  reading  watt  meter. 

SWR  bridge  and  a  dual  ratio  balun.  Size:  6*  H.  x  13W"  W,  x  16"  D. 


Available  at  your  dealer— Send  for  a  catalog  of  the  complete  AMERITRON  line 


AMERITRON,  Division  of  Prime  Instruments,  Inc. 
f)805  Watford  Avenue  •  Cleveland,  Ohfci  44102  •  (216)  65  I  I  740 


CIRCLE  314  ON  READER  SERVICE  CARD 


Style  W 


Style  X 


Style  Y 


Reverse 


QSLs 

Now  you  can  get  the  highest  quality  QSL  cards  without 
spending  a  fortune!  We  put  these  cards  on  our  press  as  filler 
between  jobs;  it  gives  the  pressmen  something  to  do  and  lets 
us  print  QSLs  for  you  at  an  absurdly  low  price. 

Not  that  we  skimp:  All  three  styles  are  produced  in  two 
colors  (blue  globe  or  satellite  with  black  type).  At  these 
prices,  you  can  start  the  new  year  out  right  by  QSLing  all 
those  disappointed  hams  who've  been  waiting  for  your  card. 
Tell  'em  the  card  was  printed  by  Wayne ! 


r 


Style: 

Quantity; 


QSL  Cards 

DW    DX    DY 
D  100    @       $8,97 

□  250    @    $19.97 _„_ 

□  500    @     $39.97 

Postage  and  Hand  ling    $  1 .00 

Fur  FIRST  CLASS  MAIL  add  an  additional 
Sl.SIJ  fur  prn  nipt  er  delivery- 


1 


,__      | 


Please  print! 
Name 


Call 


Address 
City  — 


State 


Zip 


I 


[  J  AE 


Card* 


□  mc 


□  VISA 


□  Check/MO 


Exp.  Date 


! 


Mad  J**  order  to  ^Niprint,  WGE  Center  Peterborough  NH  03*51.  Attn  1'actc  Wayne.         . 

Permission  granted  to  phoiiw-qpy 
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Soft-Control 

Power! 

Software  to 

•  Manage  your  radio's  memory 
channels  from  a  PC 

•  Control  your  radio's  functions 
from  the  PC's  keyboard 

•  User  friendly  operation 

Available  NOW  for  Kenwood 
TS-440S,  TS-940S  and  IBM  PC T 
AT,  or  compatible,  Inquire  for 
other  radio/PC  combinations. 

ONLY  $59*95 

Rad-Com 

7958  Umewood  Court 
Pleasantoa  CA   94566 
(415)  462-4609 


CIRCLE  356  ON  READER  SERVICE  CARD 


QRZ  CONTEST!  ™ 

VHF  Contest  Software 
for  PC  Compatibles 
$39.95  postage  paid 

—  Covers  all  VHF  and  UHF  contests 

—  Includes  the  70  MHz  European  band 

—  Menu  driven  and  user  friendly 

—  Color  and  options  user  configured 

—  Grids  worked  display  on-line! 

—  Full  dupe  checking 

—  Complete  log  editor  included 

—  Handles  4000  contacts  with  5 1 2K 

—  DemO'Version  available  S5 .00 

+  HF  Version  to  be  available  soon! 

ATFAB  Computers  and  Electronics 

P.O.  Box  4766 

Maine vi lie,  OH  45039 
(513)683-2042 


ATfab- 


0 


rt%M 


■■^-^ 


Accepted 


J 


CIRCLE  357  ON  READER  SERVICE  CARD 


FREE 


IBM  -  PC 

SOFTWARE  CATALOG 


■  For  HanuL  Electrical  En- 
gineer* and  Finicky  PC 
User 

■  Hundreds  of  programs 
tested  (i i  IDS'*  rigid  stan- 
dards , 

■  IDS'y  president  is  a  HAM,  WJINB,  and  hard  la 
please,  Only  30%  ofihe  programs  submitted  far  test- 
ing make  it  to  the  catalog. 

■  He's  also  a  Cheapskate!  • 

Pmgrams  Include: 

CW  CODE  PRACTICE  *  CONTEST  LOG  •  accurate 
BEAM  HEADINGS  •  GRAPHIC  on-screen  -plotting 
CALCULATORS  •  CIRCUIT  DESIGN  AIDS  -  super  - 
letted  PROPAGATION  FORECASTING  -  TERM1 
NAL  EMULATION 

NONE  OF  OUR  DISKS  COST  OVER  $3,951! 

Please  letld  ytiur  Name  ami  Address  (*c  would  be  pnjteful  fur 
S.&5  cafill  i  tr  stamp?,  far  posln.£i\  hut  not  required i  (0 

INTERCON  Data  Systems 

0ept.  7*  l\(X  Bo*  696 
GjLoibTtils,  MD  2  1 054-0696 


CIRCLE  358  ON  READER  SERVICE  CARD 


New  Scanner 
byAOR 


•  Indudes  antenna, 
rechargeable  b&nery. 
charger  adaptor  &  bell 
clip.  Full  range  ol  options] 
accessories  available 

•  Covers  27-54  MHi  108- 174  MHz, 
406  S 12  MHz  and  800-  9S0  MH* 

AR900  *  5  Scan  Banks  and  55eaich  Banks 

i .  aJ  Pne>.  FzmtpK  Pirp«i      ■  25  Pay  Sitisfacbor.  Guarantee, 

j-Eipre«  SJwpjano  QpWtwJ)  p^  Refund  jf  j^  SaUSMed. 

jj  O  Cfc^i  -  00      *  N  °  Frequencies  cut  du  t . 

"Sue:2rtx5Vr3sl^   wl  12  ot 


COMMUNICATIONS 
10707  E  106th  St  IndpU,,  IN  46256 

ToU  Free  800-445-7712 

Visa  and  MasterCard 
(COD  slightly  higher) 

In  tndtana  3 17  849-2570  Collect   FAX  (3  17)  B4&-S794 


J 


CIRCLE  3 SS  ON  READER  SERVICE  CARD 


N6KW  QSL  Cards 

The  finest  QSL  Cards  at  reasonable  prices, 
Basic  cards,  map  cards ,  cartoon  cards, 
photo  cards  and  more.  Your  idea  converted 
to  ink,  or  use  standard  designs,  525  ink 
colors,  any  type  of  card  stock.  Photos  in 
b/w  or  beautiful  colon  Have  a  card  that  fits 
your  style*  Call  or  write  for  free  samples 
and  details.  Postage  appreciated. 

Chuck  Millet  N6KW 
KW  Litho  -  Dept.  73 

PA  Box  17390 
Ft.  Worth,  TX  76102 

(817)  332-3658 


MAO  Electronics  Company 

P0  BOX  6371 ,  ALEXANDRIA  VA  22306 
CHUCK     703-360-5145     MARY 
IflCROPROCESSOR.  DIGITAL  k  LINEAR  IC'S 
FAST  AND  COURTEOUS  SERVICE 

MAIL  ORDER  SPECIALS 

FRANKLIN  ACE  1000/ UOQ  KEYBOARDS  |15 

ACECALC  OR  DATAPERFECT  SOFTWARE  *10 

50  COLUMN  CARDS    *40 

7.3?  MHz  TURBO  KIT  FOR  IBM  PC'S    $50 

HARDWARE  RESET  KIT  FOR  IBM  PC/XT  $10 

27256-20  |5    68764  S6    00287  $100 

SSI -201  k  SSI-202  DTMF  CHIPS    *7 

NO  MINIMUM  ORDER.  LIMITED  QUANTITY 


CIRCLE  320  ON  READER  SERVICE  CARD 


*  **  *  *  PRESENTING  *  *  *  *  * 

TV 
DESCRAMBLERS 

*****   STARRING    ***** 

JERROLO,  HAMLIN,  OAK 

AND  OTHER  FAMOUS  MANUf  ACTUREflS 

*  RJVESr  WAAOAAITY  fHOGRAM  AVAILABLE 

*  LOWEST  BCtAJL  U'HOLESAif  "RICES  AuJ 

*  ontn  snippy q  f  row  stock  wm-n?v  t*  hours 

FOB  FS€E  CATALOG  ONLY  1*800- 34 5 -8? 2 7 
ALL  INFORMATION     T*BT6-7T6-5914 


FOR 


PACIFIC  CAMLM  CO.  INC. 

7325' ;  RESEDA  BLVD    QZPT  1319 

RESEDA.  CA  9 1 335 


CIRCLE  5  78  ON  READER  SERVICE  CARD 


MOVING? 

Subscription 
Problem? 

Call  our  toll-free  number: 

1  -800-227-5782 

Monday  through  Friday 

9  a.m.  through  5  p.m,  EST 

Please  have  your  mailing  label 

in  front  of  you,  as  well  as  your 

cancelled  check  or  credit  card 

statement  if  you  are  having 

problems  with  payment. 


1 1  Motor  Antennas  - 1 0  Meter  Antennas 
Mobile  Antennas  -  Coax  -  Accessories 

Jo  Gun n  Enterprises 

Route  1  ~  Box  383 

Ethelsville,  AL  35461 
(205)  658-2229 

Hours:   Mon-Fri,  10  am  -  6  pm  (CST) 


JGAft  -  HSTOL 


JGAR  -  HILLBILLY 


JO 

§?  GUNM  ^ 
Antennas 


Gam:   4  75  DB 

MulnptrciliEjfl  Factor 

12  Timoa 
Power  Rating: 

2000  CVVd  4000  PEF 
Hatgfar    !OFfet 

MiTanala    4AOdif#d 
6D€3T-$  Aircraft 
Aluminum  Tubmg 

Hcquirei  1  Coaxial  Cftble 
for  Hook'Up 


SfMfirfiCMtkina 

(*M>n  Hmitmiil  - 5JS Ofl 

V«nicaf  ■  4  75  OB 
Myfidhcation  Factor 

Honjpntai  ■  ITTimai 

VffHJCal  ■  1  %  Titan 
Kori    id  V»rt   Sispa*aiiNn 

20  -  25  DH 
Power  Rating    2O0Q  CW. 

4000  PEP 
Haigrvr    it  F*« 
Waiflhi     10  UK, 
Milanals    Anocfcnd 

0063T-6  A^rarr 

Aluminum  Tufting 
Requires  2  Septula  Coaxial 

Cables,  for  \Umk-Up 


Call  or  Send  $2.00  for  Complete 
Catalog  and  Pricing  of  Antennas. 

DEALER   INQUIRIES,    PLEASE  CALL 
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Number  24  on  your  Feedback  card 


A  MSA  TS 


UflSNOH 


03CRR-13  FRST*  1983  JUN 


Andy  MacAttister  WA5ZIB 
t4714  Knightsway  Drive 
Houston,  TX  77083 


Cinq,  quatre,  trais,  deux,  un, 
feu  .  .aflurnage.  it's  up!  A  MS  AT 
OSCAR  13  is  now  in  orbit  and 
available  for  use! 

On  the  morning  of  June  15th. 
Europe's  largest  Anane  launcher 
rose  majestically  from  the  jungles 
of  French  Guiana.  Thousands 
of  amateurs  around  the  world 
monitored  the  launch  via  the 
AMSAT  Launch  Information  Ser- 
vice on  the  HF  bands  or  through 
VHF  and  UHF  repeaters  connect- 
ed via  phone  lines  to  the  network. 
Others  saw  the  launch  live  from 
Kourou  using  C-band  satellite 
TV  dishes  or  on  cable  from 
C-SPAN,  The  live  transmission 
direct  from  the  launch  site  gave 
excellent  information  on  the 
launch  vehicle  statistics  with  de- 
tailed descriptions  of  the  pay- 
loads.  With  the  AMSAT  broad- 
casts and  the  available  TV 
coverage,  mission  V-22  was  quite 
a  multi-media  event. 

Although  weather  was  a  con- 
cern in  the  days  prior  to  June  1 5thT 
on  the  morning  of  the  launch, 
skies  were  clear  and  ail  systems 
were  GO.  As  the  countdown  pro- 
ceeded smoothly,  it  looked  like 
the  launch  would  go  off  without  a 
hitch.  At  just  under  six  minutes  to 
go,  however,  the  countdown  was 
stopped.  A  red  light  had  come  on. 
Seven  minutes  later,  after  a  minor 
ground  equipment  misconfigura- 
tion  problem  had  been  resolved, 
the  count  continued.  Listening  to 
a  countdown  in  French  is  differ- 
ent, but  the  result  is  the  same.  In  a 
magnificent  blast,  the  strange,  yet 
powerful,  rocket  began  its  ascent. 
With  a  mixture  of  liquid  and  solid- 
fuel  engines  blazing  and  insula- 
tion panels  falling  away  like  a 
molting  skin,  the  sight  was  im- 
pressive. Ground  cameras  did  a 
good  job,  but  the  chase  helicopter 
shots  were  better.  All  looked  well 
for  the  ambitious  Ariane  4  pro- 
gram. 

There  are  many  changes  in 
the  Anane  4  compared  to  earlier 
Anane  launchers.  They  include 
a  longer  first  stage,  a  new  equip- 
ment bay,  larger  payload  fairings, 
and  structural  improvements 
in  the  second  and  third  stages. 
Several  variations  of  the  strap- 
on  booster  system  allow  the  rock- 
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et  to  be  configured  for  differ- 
ent pay  loads.  Up  to  3160  pounds 
can  be  sent  to  Geostationary 
Transfer  Orbit.  The  June  15th 
launch  included  two  solid-rocket 
boosters  and  two  liquid-fuel  types- 
The  combined  mass  of  the 
payload  for  this  mission,  V-22, 
was  7720  pounds.  The  Ariane  4 
will  be  the  workhorse  for  Ari- 
anespace  operations  through  the 
1990s, 

At  the  control  center,  there  were 
no  congratulations  and  cheers 
until  the  last  satellite  was  de- 
ployed. The  HM-7  third  stage  en- 
gine was  responsible  for  three  of 
Ariane's  four  failures.  Everything 
was  perfect  this  time.  The  pay- 
loads  were  deposited  into  the  de- 
sired GTO  with  exceptional  accu- 
racy. The  orbit  had  a  perigee,  or 


Figure  T.  Final  orbit  after  last  kick  motor  burn.  Apogee  Is  over  the 
equator,  drifting  toward  the  north. 


space.  Many  recall  that  AMSAT 
OSCAR  10's  engine  did  not 
fire  correctly.  A  wiring  error 
caused  the  engine  to  use  all  the 
fuel  in  one  burn. 

OSCAR  13's  first  burn  was  flaw- 
less. It  lasted  50  seconds  and 
raised  perigee  to  680  miles,  With- 


PhotoA.  OSCAR  t3spaceframe  in  construction  in  Colorado. 


low  point,  of  137  miles  and  an 
apogee,  or  high  point,  of  24,593 
miles, 

Phase  3Ct  now  A-O-13,  was 
one  of  the  three  satellites  awaiting 
further  orbit  modification.  The 
European  Space  Agency's  Me- 
teosat  P2  weather  satellite  and 
Pan  American  Satellite  1  were  the 
primary  payloads.  Both  were 
boosted  to  their  final  geostation- 
ary destinations  at  10  degrees 
West  and  45  degrees  West  re- 
spectively. 

OSCAR-10  remained  in  GTO 
till  June  22nd.  AMSAT-DL,  (West 
Germany),  fired  the  liquid  fuel 
kick  motor  while  the  new  hamsal 
was  at  apogee  over  the  Indian 
Ocean.  This  was  the  second  time 
ever  that  an  amateur  radio  satel- 
lite had  fired  a  rocket  motor  in 


out  this  maneuver,  the  satellite 
wouJd  have  lasted  only  a  few 
months  until  atmospheric  drag 
took  its  toll.  Even  if  no  further  orbit 
modifications  were  desired,  at 
least  the  satellite  was  safe  from  an 
early  demise. 

The  second  burn,  in  early  July, 
lasted  much  longer,  boosting  the 
inclination  close  to  57  degrees 
and  further  raising  the  perigee  to 
over  1 300  miles.  All  of  the  remain- 
ing fuel  was  used  in  this  five 
minute  burn.  The  originally 
planned  perigee  was  930  miles, 
Studies  by  AMSAT-DL  showed  a 
better  perigee  to  be  in  the  range 
belween  1200  and  1500  miles.  Al- 
though the  proton  radiation  is  10- 
20  percent  greater  at  the  higher 
perigee,  the  electron  density 
drops  by  50  percent.  This  change 


in  the  final  orbit  also  allows  better 
coverage  for  those  in  the  southern 
hemisphere. 

Following  the  final  burn,  OS- 
CAR 13  was  spun  down  from 
60  rpm.  Both  spacecraft  stability 
during  the  kick-motor  burns  and 
fuel  tank  flushing  required  the 
high  spin  rate.  It  also  helped  flush 
the  fuel  tanks.  Normal  operation 
and  reorientation,  however, 
doesn't  require  a  high  rotational 
speed . 

OSCAR  13's  health  is  good. 
Telemetry  reports  all  tempera- 
tures, voltages  and  currents  with- 
in specification,  The  experience 
gained  from  the  operation  of 
OSCAR  10  allowed  appropriate 
design  modifications  for  the  new 
satellite.  Thermal  blankets  are 
positioned  more  precisely,  and 
the  new  radiation-hard  memory, 
donated  by  the  Harris  Corpora- 
tion, provides  1000  times  better 
resistance  to  irreversible  memory 
damage.  Onboard  programming 
immediately  logged  and  correct- 
ed the  few  "soft  errors"  in  the 
memory  chips  caused  by  solar 
flares. 

The  satellite  is  ready  for  use. 
There  was  a  frequency  chart  in 
the  June  1988  Harnsat  column.  A 
table  of  the  transponder  frequen- 
cies can  also  be  found  in  AMSAT 
President  Vern  Riportella's  article 
Introducing  Phase  3C:  A  New 
More  Versatile  OSCAR"  in  the 
June  1988  issue  of  QST.  The  val- 
ues shown  will  be  fine  tuned  after 
the  satellite's  circuitry  has  stabi- 
lized, 

Mode  B  downlink  frequencies 
were  used  during  the  orbital  ma- 
neuvers and  testing  phase  of  the 
satellite.  This  activity  on  two  me- 
ters gave  many  a  chance  to  listen 
to  the  newest  hamsat  via  the  gen- 
eral beacon  on  145,812  MHz.  Sig- 
nals were  weak  because  they  is- 
sued from  the  omni-directional 
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Figure  2,  Three  and  a  baff  years  after  launch,  Apogee  is  at  57°  north      Figure  3.  Seven  years  after  launch,  Apogee  over  the  equator,  drifting 
latitude,  southward. 


two-meter  whip  antenna  instead 
of  the  gain  array.  When  the  satel- 
lite was  in  close,  less  than  13,000 
miles,  it  was  possible  to  copy  sig- 
nals using  simple  antennas. 

Telemetry  heard  included  400 
baud  BPSK  (bi -phase  shift  keyed), 
RTTY  at  50  baud  (set  wpm  to  66) 
and  CW  at  10  wpm  (words  per 
minute).  The  PSK  data  is  the  most 
common.  RTTY  can  be  heard  at 
15  and  45  minutes  after  the  hour. 
The  CW  is  activated  at  0  and  30 
minutes  after  the  hour.  The 
schedule  can  be  changed  when- 
ever necessary. 

Most  amateur  stations  are 
no!  set  up  for  400  baud  PSK  re- 
ception and  decoding.  The  RTTY 
downlink  provides  data  on  60  of 
the  64  available  telemetry  chan- 
nels. Amateur  Satellite  Report 
number  1 78  gives  updated  details 
on  the  equation  conversion 
values.  This  publication  is  avail- 
able to  members  of  AMSAT  NA. 


Write:  PO  Box  27.  Washington 
DC  20044  for  details  on  member- 
ship dues 

The  general  beacon  gives  in- 
formation on  satellite  activities 
in  addition  to  transmitting  tele* 
metry.  Possible  messages 
include  OSCAR  10  and  OSCAR 
13  operating  schedules  and  the 
latest  information  on  satellite 
control  activities  and  system 
status. 

Like  OSCAR  10,  the  ground 
track  of  OSCAR  13  will  change 
during  its  lifetime.  For  now, 
the  apogees  occur  near  the  equa- 
tor drifting  to  the  north.  In  about 
three  and  a  half  years,  they  will 
be  at  their  most  northerly  point. 
In  December  1991,  most  of 
the  northern  hemisphere  will 
have  simultaneous  satellite 
access  when  OSCAR  13  is  at 
an  apogee.  Since  the  majority  of 
the  amateur  population  is  in  the 
northern  hemisphere,  activity  will 


be  at  its  peak  and  DX  opportuni- 
ties will  be  excellent.  Seven  years 
from  now,  the  apogees  will  be 
back  over  the  equator  and  trend* 
ing  southward.  By  then  the  satel- 
lite will  have  reached  its  opera- 
tional life  expectancy.  Even 
though  this  may  seem  (o  be  bad 
news,  it  is  not.  By  1995  the  ama- 
teur space  program  should 
be  well  into  developing  an  upgrad- 
ed Phase  3  spacecraft  or  the  first 
Phase  4  geostationary  space- 
craft. 

Get  ready  for  some  great  times 
on  OSCAR  13.  Well  over  130 
countries  were  active  on  OS- 
CAR 10.  With  more  VHF  and 
UHF  gear  available  and  a  more 
favorable  orbit  than  on  OSCAR 
10,  overseas  activity  will  increase. 
Unlike  the  HF  bands,  DX  con- 
tacts via  satellite  are  usually 
relaxed.  There  is  more  con- 
versation, with  less  hit-and-run 
activity.  Come  on  up  and  en- 


joy the  fun  via  satellite! 

Field  Day 

For  satellite  chasers  or  clubs 
just  looking  for  bonus  points.  Field 
Day  1983  on  the  hamsats  was 
great.  Our  Field  Day  group  used  a 
KLM  14-element  crossed  yagi  for 
two  meters  and  a  Cushcraft  16  el- 
ement crossed  yagi  for  70  cm,  and 
thoroughly  enjoyed  the  OSCAR 
10  contacts. 

For  RS  operation  via  Mode  A, 
we  used  the  two-meter  crossed 
yagi  with  20  Watts  for  the  uplink, 
white  a  barely  functional  multi- 
band  vertical  with  the  help  of  a 
Janeil  preamp  pulled  in  the  10- 
meter  downlink. 

Although  limited  to  Modes  A 
and  B,  we  togged  more  contacts 
than  we  had  On  any  previous  Fseid 
Day.  With  the  potential  of  OSCAR 
13*s  modes,  just  choosing  the 
gear  and  antennas  will  be  a  chore 
in  1989.  Lefs  hope  so! 


Photo  8.  Preparing  OSCAR  13  for  final  tests  in  West  Germany 


Photo  C.  The  WASZfB  satellite  station  at  Field  Day  1988. 
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In  1937,  Stan  Burghardt  (W0fT),  because  of  his  intense  interest  in 
amateur  radio,  began  selling  and  servicing  amateur  radio  equipment 
in  conjunction  with  his  radio  parts  business,  We  stand  proud  of  this 
long-fasting  tradition  of  Honest  Dealing,  Quality  Products  and 
Dependable    'S-E-R-V-l-C-E"! 

Above  all,  we  fully  intend  to  carry  on  this  proud  tradition  with  even 
more  new  product  lines  plus  the  same  "fair*1  treatment  you've  come 
to  rely  on.  Our  reconditioned  equipment  is  of  the  finest  quality  with  30, 
60  and  even  90-day  parts  and  labor  warranties  on  selected  pieces. 
And  always  remember: 
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Number  25  on  your  Feedback  card 


Chod  Harris  VP2ML 

PO  Box  4881 

Santa  Rosa  CA  95402 

United  Arab  Emirates  -  A61 AB 

The  United  Arab  Emirates  is  a 
loose  organization  of  poorly  de- 
fined states  on  the  southern  end 
of  the  war-torn  Persian  Gull  The 
UAE  shares  a  disputed  boundary 
with  Oman  on  the  east,  and  with 
Saudi  Arabia  on  the  south  and 
west.  As  with  most  of  the  coun- 
tries in  the  region,  the  UAE's 
economy  centers  around  oil,  and 
the  UAE  has  enjoyed  the  prosperi- 
ty that  oil  revenues  have  brought 
to  the  region.  However,  it  remains 
a  conservative  Moslem  state  in 
many  ways,  despite  its  gleaming 
skyscrapers  and  wide  thorough- 
fares. 

A6  Very  Rare  On  CW 

Amateur  radio  activity  from  the 
UAE  has  been  very  scarce  over 
the  past  ten  years.  Only  a  hand- 
ful of  operators  have  made  con- 
tacts from  A6<  including  A6XB  in 
February,  1979,  and  A6XJC  in 
1983.  More  recently,  A61AA  and 
A61AB  have  been  giving  out  cov- 
eted A61  contacts  to  a  few  deserv- 
ing DXers. 

In  The  OX  Bulletin's  1987  Most 
Wanted  Countries  survey,  the 
UAE  ranked  number  12,  with  53% 
of  responding  DXers  saying  they 
needed  A6.  UAE  steadily  climbed 
the  Most  Wanted  list,  from  41st 
position  in  1977,  to  30th  in  1980. 

The  UAE  are  even  rarer  on  CW. 
Previous  A61  hams  seldom  used 
CWP  and  neither  current  licensee 
is  proficient  in  the  mode.  Of  all  the 
countries  that  have  been  on  the 
air  on  CW  since  the  start  of  the 
CW  DXCC  on  January  1,  1975, 
the  UAE  is  second  only  to  Vietnam 
XV  on  the  C W  Most  Wanted  list. 

An  Opportunity 

Early  this  year,  one  of  the  top 
CW  operators  in  the  world  had  an 
opportunity  to  do  something 
about  the  demand  for  United  Arab 
Emirates  on  CW.  Jacky  Calvo 
F2CW  spent  12  days  in  Abu 
Dhabi,  the  capital  city  of  the  state. 

In  early  1988.  Jacky.  a  veteran 
of  a  recent  Clipperton  DXpedition, 
was  discussing  a  possible  trip  to 
Spratly  1S.  When  Chinese  and 
Vietnamese  ships  exchanged 
gunfire  over  passage  through  the 


Hams  Around  the  World 

Spratlys.  Jacky  looked  elsewhere 
for  a  suitable  DXpedition  location 
In  discussions  with  DX  Hall  of 
Fame  member  Kan  JA1BK,  the 
call  A61  AB  came  up 


Jacky  Calvo  F2CW  dons  Arab 
dress  for  presentation  of  his 
A61AB  CW  DXpedition  slides,  at 
the  international  DX  Convention 
in  Visalia,  California, 

Kalib  A61AB  received  a  donat- 
ed 205BA  5-element  20-meter 
beam  almost  a  year  ago,  and  he 
had  yet  to  put  the  antenna  on  his 
tower.  Kan  suggested  a  deal:  He 
would  arrange  for  the  donation  of 
a  complete  kilowatt  station  to 
A61AB,  consisting  of  a  Kenwood 
TS-440S  transceiver  and  Ken- 
wood amplifier,  if  A61  AB  could  ar- 
range official  permission  for  Jacky 
to  go  to  the  UAE ,  set  up  the  station 
and  the  antenna,  and  operate  as 
Jong  as  possible. 

The  deal  was  quickly  accepted, 
and  Kan  assembled,  packed,  and 
shipped  the  gear  ahead  of  time  to 
Abu  Dhabi,  including  Jacky's  CW 
paddle  and  keyer. 

Initial  Setbacks 

Soon  after  his  arrival  in  Abu 
Dhabi  on  Saturday,  Jacky  called 
his  host  A61  AB  about  going  to  his 
house  and  operating,  Jacky  was 
especially  anxious  to  get  on  the  air 
before  the  end  of  the  weekend,  as 
more  DXers  can  operate  on  the 
weekends  than  during  the  week. 
He  immediately  received  two 
pieces  of  bad  news.  Kalib's 
schedule  precluded  Jacky  com- 
ing over  to  his  house  to  operate 
until  late  Sunday  evening.  Jacky 
would  have  to  wait  nearly  24  hours 
after  arriving  in  the  UAE  before 
making  his  first  contact. 

The  second  disappointment 
was  more  ominous:  The  radio 
gear  was  still  in  customs.  Kalib 
was  confident  that  the  gear  could 
be  claimed  on  Monday,  but  Jacky 


had  visions  of  a  delay  of  a  few 
weeks,  far  past  the  time  for  his 
departure. 

On  this  unsettling  note,  Jacky 
attempted  to  explore  the  tourist 
facilities  of  Abu  Dhabi,  Not  speak- 
ing Arabic  proved  a  significant 
handicap,  but  Jacky  did  manage 
to  find  the  old-time  market,  now 
enclosed  in  the  center  of  a  brand- 
new  building. 

Thanks  to  the  oil  wetls  pepper- 
ing the  Persian  Gulf  around  the 
island  city  of  Abu  Dhabi,  the  entire 
city  is  brand-new,  including  doz- 
ens of  mosques  elaborately  deco- 
rated in  gold,  gems,  and  crystal, 
Jacky's  conclusion;  "No  great 
tourist  paradise.11 

A6lABAtLast! 

Finally,  Sunday  evening  rolled 
around,  and  Jacky  presented  him- 
self at  the  QTH  of  Kalib  A61AB. 
The  two  amateurs  inspected  the 
20-meter  beam  and  home-made, 
self-supporting  tower,  but  it  was 
too  late  for  tower  work.  Jacky  anx- 
iously asked  if*  since  he  couldn't 
work  on  the  tower,  could  he  oper* 
ate  for  a  while? 

Kalib  led  Jacky  to  his  Yaesu  FT* 
757GX  station.  Jacky  quickly  put 
up  a  20-meter  antenna,  and  then 
looked  for  a  key.  There  wasn't 
any!  Jacky's  CW  keyer  and  pad- 
dle were  still  locked  in  customs. 
What  to  do? 

Fortunately  an  experienced 
and  resourceful  OXpeditloner 
such  as  Jacky  was  not  at  a  loss  for 
long.  As  Bert  5A0A  did  in  a  similar 
situation.  Jacky  stripped  two 
wires  and  started  tapping  them  to- 
gether: CO  CQ  CQ  DE  A61  AB.  "It 
reminded  me  of  my  first  CW 
OSOs.'1  Jacky  said. 

His  sending  was  not  up  to  his 
usuaJ  polished  fist,  but  Jacky  per- 
severed, and  quickly  made  his 
first  Q80,  a  prearranged  sched- 
ule with  his  sponsor  J A1BK,  Kan's 
response  to  the  jury-rigged  key: 
"Is  that  CW?" 

Two  hours  later,  Jacky  put 
down  the  two  pieces  of  wire,  and 
headed  back  to  his  hotel,  since  he 
wasn't  allowed  to  stay  overnight  in 
the  home  of  his  Moslem  host. 
Jacky  made  150  contacts  in  two 
hours  clicking  those  wires  togeth- 
er, a  remarkable  feat. 

The  Next  Week 

The  remainder  of  the  week 
passed  very  quickly  for  Jacky;  He 
first  attended  to  the  reason  for  his 
presence:  assembling,  tuning, 
and  erecting  the  20-meter  beam., 
"I  rationed  myself  to  one  hour  of 
work  on  the  beam,  and  one  hour  of 
operating,"  he  explained. 


Meanwhile  another  major  po- 
tential problem  disappeared, 
when  Kalib  had  no  trouble  getting 
the  gear  out  of  customs,  including 
Jacky's  keyer!  By  Tuesday  eve- 
ning, the  beam  was  up  and  run- 
ning. "My  contract  is  finished," 
Jacky  said,  and  then  settled 
down  to  some  serious  operating. 
He  would  arrive  at  A61AB  at 
9  AM,  and.  with  meal  breaks, 
operate  straight  through  to  1 0  PM. 
when  he  returned  to  his  hotel  m 
town. 

"\  had  no  trouble  working  Eu- 
rope, but  the  path  to  the  USA  was 
very  difficult,  because  the  Eu- 
ropean hams  would  not  stand  by. 
Between  the  GRM,  tuner-uppers, 
and  even  RTTY  interference, 
stateside  contacts  were  relatively 
few,"  Jacky  explained  at  the  Inter- 
national DX  Convention  in  Visalia, 
California,  in  April 

"Sometimes  the  same  operator 
would  call  again  with  a  different 
call.  Perhaps  they  don't  know  that 
I  can  identify  amateurs  by  their 
fist.  I  can  certainly  recognize  the 
same  fist  several  OSOs  in  a  row. 
Some  of  these  jokers  may  find 
themselves  #not  in  log/"  he 
threatened. 

The  Last  Weekend 

Jacky  received  his  final  disap- 
pointment of  the  trip  when  he 
learned  that  he  would  not  be  able 
to  operate  during  his  final  days  in 
the  UAE.  over  the  weekend  of 
March  5  and  6.  His  host  was  re- 
turning to  his  studies  at  the  univer- 
sity 100  miles  away,  and  under  the 
restrictions  of  his  guest  operator 
privileges,  Jacky  was  not  permit- 
ted to  operate  A6 1  AB  unless  Kalib 
was  present. 

So  Jacky  wrapped  up  his 
A61AB  CW  DXpedition  on  Friday 
evening,  after  making  3476  QSOs 
in  35  hours  of  actual  operating 
time.  He  made  almost  all  the 
OSOs  on  20  meters,  with  a  hand- 
ful on  15  meters. 

Upon  his  return  to  Japan,  Jacky 
quickly  answered  all  OSL  re- 
quests. However,  as  of  the  end  of 
May,  the  DXCC  desk  at  ABRL 
Headquarters  had  not  received 
required  documentation  to  accept 
these  CW  A61  AB  cards  for  DXCC 
credit.  At  the  Visalia  convention, 
Jacky  was  confident  that  the  ap- 
propriate paperwork  would  be 
available  soon. 

At  Visalia,  Jacky  showed  obvi- 
ous frustration  over  making  only 
3500  contacts  in  12  days  in  Abu 
Dhabi,  but  he  did  a  fine  job  under 
the  restrictions  of  his  host,  and 
he  certainly  pleased  a  lot  of  CW 
DXers. 
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RADIO  TELEGRAPH  TERMINAL 


MORSE  CODE  DECODER 


ELECTRONIC  KEYER 


MORSE  CODE  TRAINER 


^R501 


DECODER 

Input  level 
Input  impedance 
Decoding  speed 
Audio  filter 


lOmV  to  IN  RMS. 

8  to  1W1— 600ft  typical 

5  WPM  to  30  WPM 

800  Hz  ±80  Hz 

Active  and  PLL  filters 

700  Hi  to  900  Hz  internally 

adjustable. 


TRAINER 

Code  generator 
Speed 


Random  code  generator 
5  characters/code  group 
5  WPM  to  30  WPM 
1  WPM  increment 


jr       I .  - 

&b*  V 

&     v\ 

\    W 

■^                       >s.       ^1 

ELECTRONIC  KEYER 

Paddle  input 

•  TTL  level 

— LO/Actuattng.  Hi/Stop 

Contact  input 

—GN,  Actuating,  OFF  Stop 

Key  input 

■  TTLIwei 

— LO/Marfc.  HISpace 

Contact  input 

-^ON/Mark,  OFF/Space 

Keying  speed 

•  5  WPM  to  30  WPM 

t  WPM  increment 

Keyer  output 

•  Transistor  switching, 

Open  collector  type 

SPECIFICATIONS 

Model 

*  AR-501  Radio  telegraph 

terminal 

Power  source 

•  DC  12V  to  T3JV—  165mA 

Size 

*  4,5ff-W  X  2.24^  X  6.25"-D 

Weight 

•  12.5  oz.  (358  g) 

Controls 

■  Power  Oa-Off 

•  Random  code  generator  On/Off 

•  Print-out  QrvOn 

•  Monitor  speaker  level 

■  Electronic  keyer  mode  select 

•  Speed  Up  &  Down 

•  LCD  32  characters — 16  per  line 

Display 
Indicators 

•  Power  On— Green  LED 

•  Tuning — Red  LEO 

Front  connections 

•  Paddle— Standard/Iambic 

*  Ordinary  telegraphic  key 

•  Headphone/Earphone 

Rear  connections 

•  DC  13.8V  input 

*  Audio  input 

•  External  speaker 

•  Keyer  output 

•  Printer  output 

PRINTER  PORT 

•  Compatible  with  Centronics  8-dit  parallel  printer,  At 
leasr  4K  byte  data  t>ufter  is  required  in  a  printer 


BACK  TO  BASICS  -  •  -  •  But  far  more  advanced  -  - 

The  AR-501 ,  triple  mode  CW  terminal  in  a  small  package,  is  a  powerful  gear  to  practice  and  play  with*  For  the  Novice,  SWL  and  Ama- 
teur radio  operators  it  detects  Morse  code  between  5  to  30WPM.  Just  plug  the  AR-501  to  your  receiver  to  start  translating  the  Morse 
code  onto  full  32  character  LCD  display.  Very  simple  and  easy  to  operate.  You  ask;  for  code  practice?,  both  receive  and  transmit?  Yes, 
the  AR-501  does  just  that  ft  will  improve  your  cord  reception  and  keying  technique  at  the  speed  you  want  More?,  it  operates  as  an 
electronic  keyer  both  standard  and  iambic.  More  Yet?  How  about  a  printer  port?  You  bet,  the  AR-501  provides  parallel  printer  port  for 
hard  copy.  You  can  Log  the  QSO,  and  Practice.  It  will  help  you  immeasureably*  We  even  offer  a  standalone  Niead  operated  thermal 
printer  as  an  option,  ACCESSORIES  SUPPLIED:  The  AR-501  Radio  telegraph  terminal  comes  complete  with  Receiver  cable,  DC 
Power  cable,  Miniature  Phone  plug,  Miniature  stereo  phone  plug,  Spare  fuse,  WaU  receptacle  style  power  adaptor  and  Instruction  man- 
ual ACCESSORIES  AVAILABLE:  CC-501  Parallel  printer  cable  —  $30.00/DPU-411  Standalone  Thermal  printer  with  8K 
buffer.— $235.00 

ORDERING  INFORMATION;  For  fastest  service,  call  800-523-6366  from  9  AM.  to  4  P.M.  RST.  Send  mail  orders  to:  ACE  Communications,  Inc. 
225 1 1  Aspan  Street,  Lake  Forest  CA  92630,  VISA  and  MasterCard  orders  and  certified  or  cashier's  check  or  money  order  shipped  within  48  hours  of 
receipt  Rush  service  by  CIPS/Ovemight  CIPS/2nd  Day  Air  and  Federal  Express  is  available  at  extra  shipping  charges.  Purchase  orders  accepted  from 
Government  agencies/ CA  residents  add  6%  sales  tax.  COD  is  $3.00  extra,  WARRANTY  IN  FORMATION:  The  AR-501  covered  by  One  Year  War- 
ranty.  Extended  warranty  service  available  at  the  following  rates:  3  Years— $25.00.  2  Years— S 1 5*00.  SATISFACTION  GUARANTEE;  If,  for  any  rea- 
son, the  ORIGINAL  PURCHASER,  is  not  satisfied  with  the  unit  purchased,  a  full  refund  of  the  purchase  price  will  be  issued  if  the  unit  and  all  accessories 
are  returned  to  us  UNDAMAGED  WITHIN  25  DAYS  of  the  date  of  original  purchase  (Invoice  date}.  This  policy  excludes  any  additional  freight  that  may 
be  incurred,  and  in  no  event  modifies  or  limits  the  limited  warranty. 
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SPECIALISTS 

IN  FAST  TURN 

P.C.  BOARDS 


PROTO  TYPE  P.C.  BOARDS 

AS  LOW  AS  $25.00 

•  SINGLE  &  DOUBLE  SIDED 

•  PLATE  THROUGH  HOLES 

•  TEFLON  AVAILABLE 

•  P.C.  DESIGN  SERVICES 

FOR  MORE  IN  FORMA  T10N . 

/Midland 
Technologies 


FT 


34374  EAST  FRONTAGE  RCAD 
BOZEMAN.  MT59715  (406}586>1 190 
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GIVE  YOUR  EARS  A  BREAK  ON  HF! 


■' -"!'■**»  1-WMK- 


Auto-Kall 
HF  Alert 


AUTQ-itAU.*  HF-ALEtrt 


•  Encoder  /  Decoder -use  with  SSB/CW/FM/AM. 
Nw*ee  ra  extra  •  Encoder  sends  2  strings  of    dits 
at  precise  speed.  225  combinations  •  Decoder  mutes 
speaker  until  signaled  •  Built-in  speaker  •  Atarm 
enable  output  *  Mobile  mounting  bracket  •  13  8 
VOC  •  Easy  to  nook  up  *  Great  for  mobile  to  base 
use.  HF  traffic  nets,  etc  Send  or  call  lor  complete 
into 

MoTron  ^^ 

W    Introductory  price: 

_     $129.95 

JffiL      (Si  Shipping /Handling 
USA  i 


Electronics 

695  W   21st  Ave. 
Eugene  OR  97405 


One*  1-800-338-9058         Info  (SIX )  687-2118 

TLX  984794 


CIRCLE  127  ON  READER  SERVICE  CARD 


THE  RF  CONNECTION 

SPECIALIST  IN  RF  CONNECTORS  AND  COAX" 


P«rt  No 

P12S3A/SA 
83  ISP  1050 
83-822 
PL25&ST 

UG-I75 
WC-176 

UG-2IDJU 

U&21&U 
»13/PfN 

U6-2l0ift913 
UG-2^9913 
i  iG- 1  *€flJ 
UG-B3AJ 


Description  Price 

UKFM»te  Phenol,  USA  mwte  $    @o 

Pl-259  Phenol  ic .  Arnpnenol  g  5 

PL-259  Teflon,  Arriprwnoi  1  50 

UMf  Mate  Silrtf  Teflon  US*  r50 

Reducer  for  RG-58  20 

Reduce*  fo*  R&  59  A  Mini  A  20 

NWlaie  RG-B.  213.  214,  Arnphertol  2  95 

H  Mcie  RG  fl.  213. 214.  Rings  400 
H  U*e  Pit  for  9913,  9086. 821- 
ffls  U&2 1  DAP  £  u&2 1  BAT  N  s 

N  Mile  for  ftG&wirti  9913  Pm  3  95 

NMdleforHG'Bwith9913Pm  4  75 

N  Ma  le  to  SO  2  3  9.  Teflon  USA  5  00 

H  Female  to  PL  259.  Teflon  USA  s  °° 


"THIS  LIST  REPRESENTS  ONLY  A 
FRACTION  OF  OUR  HUGE  INVENTORY" 

THE  R.F.  CONNECTION 

213  North  Frederick  Ave.  #11 
Gaithersburg,  MD  20877 

(301)  840-5477 

PRICES  DO  NOT  INCLUDE  SHIPPING 
PRICES  SUBJECT  TO  CHANGE 
VISA.  MASTERCARD.  ADD  4% 

UPS  C.O.D.  ADD  $2  25  PER  ORDER 


J 


L 


COMMODORE  OWNERS!! 

12  Voir  C64,  Vic20  rrtobHe/panable  power  sup- 
plies. Take  your  computer  on  Fietd  Day,  Vaca- 
tion, Anywhere* 

12  Vpm  supply         $42.95 
Add  S6  postage' handling 

PACKET  RADIO!! 

Everything  you  need  to  gel  on  packet  with  your 
Comnrrodore. 

Includes  Digiconv64>  Public  Domain  TNC  emu- 
lator disk  and  all  parts  to  build  packet  modem. 


VHFkil 
Assembled 
VHF/HFkrt 
Assembled 


$29.95 
79  95 
39  95 
89  95 


DEVCOM 

336  Joya  Loop 

Los  Alamos,  NM  87544 

(SOS)  672-9742 


CIRCLE  31 1  ON  READER  SERVICE  CARD 


WD4BUMfS 

1/4  WAVE  MAG.  MOUNT 
ANTENNAS 
ONLY  $1 3.00 

Complete  with  strong  chrome  plated 
maganetoV  15*  RG5S  coax  a  PL259 
is  installed. 
ORDER-  M300  for  2  Meters 

*  M301  for  220  Mhz 

•  M302  for  440  Mhz 
SEND  CHECK,  M.O.,  VISA  or  M.C 


m 


To:  MOBILE  ANTENNAS 
and  ACCESSORIES 

LAKEVIEW  CO. 

P.O,  Box  5706  •  Anderson.  SC  29623 
1-803-226-6990 

Catalog  available  -  Dealers  welcome 


IRON  POWDER  and  FERRITE  PRODUCTS 

AMID0N  _ 


Fast,  Reliable  Service  Since  1963 


Small  Orders  Welcome 


Free  Tech-Data'  Flyer 


Toroidal  Cores,  Shielding  Beads,  Shielded  Coil  Forms 
FerriteRods,  Pot  Cores,  Baluns,  Etc 

12033  OTSEGO  STREET,  NORTH  HOLLYWOOD,  CALIFORNIA  91607 


CIRCLE  4  ON  READER  SERVICE  CARD 


SAVE 

TIME 

and 

MONEY 

with 

THE 
HAZER 


1  ANTENNA    9  BANDS 


CHICLE  1 1&  ON  READER  SERVICE  CARD 


Bring  things  down  for 
safety  and  convenience. 

N#v*r  climb  yOu*  lower  again  wilfi  this  atevalar  syvi«m  An- 
tennas and  rotator  mount  o"  HAZER,  complete  lystem  (rants 
lowar  in  vertical  uprfgm  position.  Safety  lock  system  op- 
erates while  raising  or  I  owe  ring.  Never  can  fall. 

Complete  kM  includes  winch,  100  ft.  of  cable,  hardware  and: 
instruction*  For  Rohn  20  end  25  G  Towers 

Ma«r  2-Haavy  duty  alum  12  sit  ft  load  1297.00  ppd, 

Hazet  3-Standard  alum.  B  sq  ft  load  1213,40  ppd. 

H aze r  4*H*avy  gal v  steel  16  sq .  ft .  load  127^00  pixf , 

NEW  for  ROHN  45  end  55  Towers 

Haw  6-Heavy  duty  gad*  sleei  io  sq.  ft  load  CALL 

BaMTnruat  Bearing  TB-2S  for  any  of  above  164.54  ppd. 

Send  for  free  de tilts  at  aluminum  lowers  speclltcalty 
angJnaerad  for  uf «  with  Iht  Hi«r  Two  sizes;  M- 13 {1 3 "  wide) 
•ndM  1£(11  "wldt),  All  bol-adcanttrucilon.no  welds.  Easy  to 
install  hinge  beta,  walk  up  sreciion.  Complata  lewer  UPS  or 
air  Intighi  ihippafete  Preessamblad  or  Ml  form. 

Sal  if  fee  lion  guaranteed  Cell  today  end  charge  to  Visa, 
MasterCard  or  m  el  I  check  or  money  order. 


GLEN  MARTIN  ENGINEERING  INC 
Rte  3,  Box  322 

Boonville.  MO  65233 
(816)882-2734      FAX  816-882  7200 


GD-& 
GD& 
GO-7: 

GO-9 


CIRCLE  72  ON  READER  SERVICE  CARD 


ThB  GAR.ANT  GD-6  dipole  was  tested  and  recom- 
mended by  TCA  (The  Canadian  Amateur;  simitar  to 
GST}  in  June  1985  The  GO-6  and  GD-8  were  tested  and 
recommended  as  first  choice  in  a  test  of  three  wire 
antennas  by  me  CNI8  (Canadian  National  institute  for 
the  Blind.j  TCA  and  CNIB  confirmed  that  the  GAR  ANT 
GD-antennas  need  no  tuner  on  all  bands  tested 
MODEL    BANDS  LENGTH 

8(MO-20*17*12-1QM  137 

8C-4O-30-2O-1 7-15-12- 10M  137" 

160^0-40-20-17-1  MOM  255' 

1 6CWCM0-30-20- 17- 1  S-l  2- 1 0M  255 

Choose  between 500W  PEP  or2KW  versions  Install 
as  a  horizontal  dipole  or  an  mverted-V  SWR  usually 
oetterinanl  5 1  No  tuner  needed  if  properly  installed 
See  letters  of  our  ham  customers  m  our  data  report 
The  GD-wmdom  dipoies  are  no  dummy  load  antennas 
Our  special  GD-oalun  (SCOW  or2KW)  matches  the  low 
impedance  (5G0i  coa *  f  eedhne  to  the  high  impedance 
wmdom-iype  antenna  All  GARANT  GD-wmdom  di- 
poies come  with  a  3-year  limited  warranty  and  a 
1 0-day  money-back  guarantee  Who  else  has  thai 
much  confidence  in  his  products* 

VE2MNL  Michel    I  have  installed  my  GD-7  Only  one 
antenna  lo  cover  7  bands  with  practically  per  fee  I 
SWR  on  all  bands  VELAR  Gordon  on  hts  GO-8   I  find 
the  SWR  exactly  as  you  claimed   VETTit  John  on  his 
GO-9:  FB  on  all  bands  Great  for  DX   VE76KU.  Rob  on 
his  GD<8    A  great  antenna  Excellent  bandwidth 
VE1VC0  Slu    Very  pleased  with  the  GD-5/2KW  In  less 
than  si*  months  operaiion  have  logged  over  85  differ- 
ent  countries  Recommend  it  to  anyone  considering  a 
wire  antenna 
'-^■-"-^K     WriTf  or  phone  lor  our  Irfl-e  data  report 
PQf  [        0  n  ai  I  Oui  G  A  RANT  GO-  w  mdo  m  d  ipoi  e* 
rilEC       with   tecrinicat  data    actual   SWR 
n  ATA       ^rves,  customer  comments  and  out 
UA  I  A       l0*  '**c|Dr¥  tiwu  PF,c^  Take  advan- 
tage of  aur  sale  prices  We  ship  world- 
wide &  accepl  VISA  or  MASTERCARD 
GARANT  ENTERPRISES 
227  COUNTY  BLVD.  PepL  28 
THUNDER  BAT,  ON.  P7A  7fr1rl  CANADA 
INFO  HOTLINE  1  807  767  3668 
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Antenna  News 


Ariiss  N.  Thompson  W7XU 
Route  3.  Box  224 
Sioux  Falls,  SO  $7108 

Ground  Systems 
for  HF  Verticals 

'The  antenna  here  is  a  verti- 
cal." So  goes  a  commonly  heard 
comment  during  QSOs  on  the  HF 
bands.  Although  hams  frequently 
consider  the  vertical  a  second 
class  antenna  and  malign  it  as  an 
antenna  that  "radiates  equally 
poorly  in  all  directions/*  the  verti- 
cal is  very  effective  in  the  proper 
setting.  This  month's  Aenal  View 
aims  to  dispel  some  of  the  miscon- 
ceptions surrounding  ground  sys- 
tem requirements  for  quarter- 
wave  vertical  antennas,  and  give 
hints  on  optimizing  vertical  perfor- 
mance. 

Q  &  A  Time 

Q.  Why  do  vertical  antennas 
require  ground  systems? 

A.  The  ground  system  of  a 
quarter-wave  vertical  acts  as  an 
electrical  mirror  image  that  allows 
that  antenna  to  be  resonant  on 
the  same  frequency  as  an  un- 
grounded half-wave  antenna. 
Currents  induced  in  the  ground 
by  the  vertical  radiator  are  re- 
turned to  the  base  of  the  antenna 
through  the  ground.  Since  current 
flowing  through  a  lossy  conductor 
means  lost  power,  the  best 
ground  system  is  a  low-loss  one. 
Low  ground  losses  mean  im- 
proved antenna  efficiency.  For 
most  hams,  that  means  an  exten- 
sive ground  (radial)  system 
around  the  base  of  the  antenna. 
A  good  ground  system  requires, 
in  most  instances,  a  fair  amount 
space  around  the  base  of  the 
antenna— often  not  available  in 
settings  such  as  city  lots. 

Hams  also  often  overlook  an- 
other important  aspect  of  the 
ground  system:  its  effect  on  a 
vertical's  low  angle  of  radiation. 
Good  ground  conductivity  for 
many  (up  to  100!)  wavelengths 
around  the  antenna  is  necessary 
to  maximize  tow  angle  radiation. 
In  most  instances,  however,  it's 
impractical  to  extend  the  radial 
wires  of  a  ground  system  to  the 
point  where  they  begin  to  signifi- 
cantly affect  the  angle  of  radi- 
ation—and there's  also  the 
problem  of  the  often  profound 


effects  of  the  surrounding  coun- 
tryside on  a  vertical's  DX 
performance.  This  relationship 
explains  why  some  hams  in  re- 
gions of  poor  soil  conductivity 
have  poor  results  with  verticals 
even  after  they  installed  an 
elaborate  system  of  quarter-wave- 
length radials. 

0.  How  big  does  an  effective 
ground  plane  need  to  be? 

A.  At  least  120  radials,  each 
Vi-wavelength  long.  Such  a 
system  is  obviously  impossible, 
however,  for  all  but  a  fortunate 
few.  Ground  conductivity  plays  an 
important  role  here— many  more 
radials  are  necessary  if  the 
ground  has  poor  conductivity  (in 
the  desert  or  in  a  typical  dty+  for 
example)  than  if  the  conductivity 
is  high  (saft  water).  The  rule  of 
thumb  is  to  install  as  many  radials 
as  possible. 

Note,  however,  that  for  any 
given  number  of  radials,  there  is 
an  optimum  length  for  those  radi- 
als. In  other  words,  four  radials 
each  50  feet  long  are  not  equiva* 
lent  to  20  radials  that  are  each  10 
feet  long,  even  though  200  feet 
of  wire  is  involved  in  both  cases, 
N2MF  (QSTt  June  1985,  pp. 
26-30)  discussed  details  for  opti- 
mizing radial  systems  in  this  re- 
gard. See  some  of  his  results  in 
Table  One. 

Bear  also  in  mind  that,  when 
using  a  vertical  shorter  than  a 
quarter-wavelength,  the  im- 
portance of  a  good  radial  system 
increases.  This  is  due  to  the  low 
radiation  resistance  of  electrically 
short  verticals.  Since  efficiency 
is  related  to  the  ratio  of  radiation 
resistance  to  ground  fosses,  it 
becomes  increasingly  important 
to  minimize  ground  losses  as 
radiation  resistance  drops.  Own- 
ers of  trap  verticals  take  note. 

Q.  A  good  ground  system 


sounds  like  a  lot  of  work.  How 
much  difference  will  it  actually 
make? 

A.  Based  on  Edward's  (N2MF) 
work,  a  system  of  four  radials, 
each  0.1  -wavelength  long,  results 
in  a  signal  approximately  4  dB 
down  from  a  system  of  100  radials 
that  are  each  0.4-wavelength  long 
when  installed  over  poor  ground. 
Going  to  a  radial  system  of  120 
radiats,  each  0.5-0.6-wavelength 
long,  doesn't  improve  the  anten- 
na's efficiency  over  that  of  the  0.4- 
wavelength,  100  radial  system, 
but  could  lower  the  wave  angle  as 
much  as  10  degrees  compared  to 
the  four  radial  system  (OevoldereT 
J.,  Low-Band  DXing,  ARRL. 
1987,  p.2-23).  There's  somewhat 
less  improvement  with  good-ex- 
cellent ground  conductivity,  but. 
for  maximum  performance,  a  radi- 
al system  is  almost  always  ne- 
cessary. 


may  be  bare  or  insulated  (the  lat- 
ter will  probably  last  longer  when 
exposed  to  the  elements),  and 
should  be  copper  whenever  possi- 
ble. Steel  electric  fence  wire,  al- 
though inexpensive,  corrodes 
rapidly,  and  so  loses  its  effective- 
ness as  a  conductor,  when  in  con- 
tact with  the  earth. 

Q.  How  should  I  install  the 
radials? 

A*  Place  them  directly  on  the 
surface  of  the  ground  (anchored 
with  nails  or  wire  hooks  if  neces- 
sary) or  bury  them  a  few  inches, 
They  should  radiate  from  the  base 
of  the  antenna  like  spokes  from  a 
wheel,  but.  if  necessary,  bend  the 
wires  to  conform  to  the  space 
available. 

Q.  Isn't  It  true  that  a  vertical  that 
is  ^-wavelength  in  height  doesn't 
require  a  ground  system? 

A.  No.  A  Y2-wavelength  tall 
vertical   presents  a   high 


".  .  .ground rods.  .  - 

hardly  improve  the  RF  ground 

at  high  frequencies. " 


Some  Misconceptions 

Q.  How  about  ground  rods? 

A,  Using  a  ground  rod,  or  even 
several  rods  tied  together,  in 
place  of  a  radial  ground  system  is 
a  common  misconception  propa- 
gated by  some  antenna  manufac- 
turers, While  ground  rods  are  ef- 
fective DC  grounds,  they  hardly 
improve  the  RF  ground  at  high  fre- 
quencies. They  are  worth  a  try  if 
the  ground  conductivity  is  particu- 
larly high,  or  if  no  radial  system  is 
possible,  but  they  are  not  equiva- 
lent to  even  a  minimal  radial  sys- 
tem under  most  circumstances. 

Q.  What  gauge  wire  should  I 
use  for  the  radials? 

A.  Since  the  current  flowing  in 
the  ground  system  is  divided 
among  the  various  radials,  wire 
size  is  unimportant  if  there  are 
more  than  4-6  radials.  The  wire 


Optimum  length 

versus  number  of  radials. 

Number  of 

Optimum  length  (fraction               , 

radials 

of  wavelength) 

4 

0.10 

12 

0,15 

24 

0,25 

48 

0.35 

96 

0.45 

120 

0.50 

Table  1 


impedance  at  its  base,  so  ground 
losses  are  less  critical  for  antenna 
efficiency  than  with  a  Vi-wave 
antenna.  As  I  mentioned  above, 
however,  the  ground  system 
serves  more  than  one  purpose. 
To  get  maximum  performance 
from  a  vertical,  install  it  in  a  loca- 
tion that  exhibits  good  ground 
conductivity.  If  only  a  rudi- 
mentary radial  system  is  possible 
in  an  area  of  poor  soil  conditions, 
it's  likely  a  V2-wave  vertical  will 
be  more  efficient  than  a  V4-wave 
antenna.  Poor  conductivity  in 
the  far  field,  however,  may  pre- 
vent either  antenna  from  being  a 
good  low  angle  radiator.  In  that 
case,  a  horizontal  antenna  mount- 
ed at  a  reasonable  height  above 
ground  will  likely  outperform 
either  of  Ihe  verticals,  even  in 
DX  applications, 

Up,  Up  and  Away 

Q,  What  sort  of  ground  system 
do  I  need  for  non-ground-mount- 
ed verticals? 

A.  Verticals  mounted  above 
ground  are  ground-plane  anten- 
nas. If  a  ham  can  place  the 
antenna  a  moderate  distance 
above  the  earth,  it's  possible  to 
use  a  simulated  ground  that's 
considerably  simpler  than  the 
standard  radial  system  used  for 
ground-mounted  antennas.  A 
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typical  simulated  ground  (known 
as  a  ground  plane)  is  four  wires, 
each  V4 -wavelength  long,  radial* 
ing  horizontally  from  the  base  of 
the  antenna.  Together  with  the 
Tft-waveiengtri  vertical  antenna, 
they  form  a  resonant  -wavelength 
system. 

While  just  one  radial  and  the 
vertical  alone  would  form  a 
resonant  system,  other  radial s 
are  needed  to  cancel  out  the  hori- 
zontal component  of  the  radiated 
signal.  Even  two  radials,  recom- 
mended by  the  installation 
instructions  that  come  with  some 
multi-band  HF  trap  verticals, 
still  doesn't  give  complete  can- 
cellation of  the  signal's  horizontal 
component.  Use  four  wires  tf 
possible. 

Note  also  that,  unlike  the  case 
with  the  grounded  antenna,  radial 
length  is  critical  here.  Cut  the 
ground-plane  antenna  radials  a 
V4 -wavelength. 

Q.  How  high  should  I  mount 
the  ground  of  a  ground-plane 
antenna? 

A.  The  old  adage,  "the  higher, 
the  better/'  usually  holds  true 
here.  If  the  radials  of  the  ground 
plane  are  close  to  the  earth 


or  nearby  structures,  there 
may  be  associated  losses  due  to 
capacitive  coupling  to  those 
objects.  Also,  like  horizontal 
antennas,  its  height  above 
ground  affects  a  ground  plane 
antenna's  angle  of  radiation. 


an-  tenna  when  the  ground 
system  requirements  are  consid- 
ered. The  ground  plane  antenna 
has  reduced  needs  in  that  area, 
but,  even  so,  its  radials  take  up  as 
much  room  as  a  dipole.  Mounted 
well  above  ground,  however,  a 


a 


.  .  ground  conductivity 
far  from  the  antenna 
controls  how  well  a  vertical 

functions  as 
a  low-angle  radiator. " 


This  explanation  for  this  involves 
the  summation  and  cancellation 
of  the  direct  and  ground-reflected 
waves  at  various  wave  angles. 
Varfous  editions  of  the  ARRL  An- 
tenna Book  contain  graphs  and 
text  that  further  explain  this 
effect. 

Take  Home  Messages 

First,  unless  the  antenna  is 
located  in  a  salt  marsh  or  by  the 
ocean,  a  properly  installed 
ver-  tical  is  not  a  limited-space 


ground-plane  antenna  can  be  a 
good  low-angle  radiator. 

Second*  ground  conductivity 
far  from  the  antenna  controls  how 
well  a  vertical  functions  as  a  low- 
angle  radiator,  Long  radials  can 
lower  the  angle  of  radiation  by  im- 
proving ground  conductivity,  but 
short  radials  have  little  effect  in 
that  regard.  In  short,  a  ham  living 
on  a  small  city  lot  may  very  well 
find  more  DX  on  his  horizontal 
dipole  than  on  a  vertical  installed 
with  a  marginal  radial  system, 


even  though  the  vertical  is  com- 
monly considered  a  DX  antenna. 

Third,  ground  rods  are  no  sub* 
stitute  for  even  a  few  radials, 
let  alone  an  extensive  ground 
system.  Going  from  no  radials  to 
an  extensive  radial  system  will 
give  the  same  effect  as  more  than 
doubling  transmitter  output  power 
in  areas  of  poor  soil  conductivity. 
If  an  electrically  short  vertical 
is  involved,  the  change  in  per- 
formance will  be  even  more 
dramatic. 

Last  but  not  least,  the  amateur 
with  only  two  square  feel  of 
backyard  and  absolutely  no  room 
for  radial  systems  or  horizontal 
antennas  should  go  ahead  and 
try  a  vertical.  It  will  very  likely 
exhibit  low  efficiencyt  will  not 
be  a  particularly  effective  DX 
antenna,  and  quite  likely  will 
"radiate  equally  poorly  in  all 
directions,"  but  you  wilt  make 
contacts.  Just  keep  its  limitations 
in  mind. 

Address  change 

Please  note  my  new  address 
above.  1  welcome  any  comments 
and  questions  regarding  past  and 
future  columns! 


the. 

HAM  STATION 

P.O.  Box  6522 

220  N.  Fulton  Ave* 

Evansville,  IN  47719*0522 

Store  Hours 

MON-FRI:  9AM  -  6PM 

SAT:  9AM -3PM 

CENTRAL  TIME 

SEND  A  SELF  ADDRESSED  STAMPED 

ENVELOPE  ($ASE)  FOR  NEW  AND  USED 
EQUIPMENT  SHEETS 

WARRANTY  SERVICE  CENTER  FOR: 
iCOM.YAESLU  TEN-TEC 

FOR  SERVICE  INFORMATION  CALL 

(81^422-0752 

MONDAY-  FRIDAY 

9:00  AM    12:00  NOON 


TERMS: 

Pness  Do  Not  include  Shipping. 

Prict  and  Availability  Subject  to 

Change  Without  Noire  a 

Moil  Orders  Shipped  The  Same  Day 

COD's  Welcome 


o 

ICOM 


FT-747GX 

•  100  Watts  of  Economical 
Performance 

•  Dual  VFO's,  20  Memories 

•  Receives  from  100  kHz-30  MHz 

•  Built-in CW Filter*  More 


IC-32AT 

•  New  Dual  Band  HI 

•  RX-138-174MHz 

44(M50MHz 
•TX-14Q-150MH2 

440-450  MHz 

•  5  Watts  Output  on  Both  Bands 

•  Full  Duplex  &  40  Memories 


FT212RH 

•  2  Mater  Mobile 

•  Optional  Internal  Digital 
Voice  Recorder 

•  RX  138  174  MHz 

■  TX  144-148  MHz 

•  45  Watts  Output 

•  FT<712  RH  Available  for  70cm 


IC-228A 

*  25  Wattr  2  Meter  FM  Mobile 

•  RCV  138-174  MHz 
•TX  140-150  Mhz 

■  20  Memories 


AEAPK-232 


Data  Controller  with  S  Modes 
Packet  ASCII 

Mors*  Code  AH  TOR 

Baudot  jflTTY}         We»1  tar  Fa* 

List  $319.95No«rS0*CJBJ  Prit*d 


N-TEC 


ALD24T 

*  Dual  Band  Mobile 

140-U9  99*  MHz'  J40-45D  MHj 

•  21  Programmable  MemonM 

*  25  WaUs  OuTDuf  on  Both  Bands 

•  Loaded  * i in  E*ira  Features 


For  Orders  and  Price  Checks  Call  800-523-7731 


PARAGON 

•  Full  Featured  Synthesized 
HF  Transceiver 

•  General  Coverage  Receiver 

•  lOOw  Output 

•  SSB,  CW\  FSKr  Optional  FM 

•  62  Programmable  Memories 

•  Made  In  USA 


ifconcept/ 


VHF/UHF 
AMPS 


•  High  VSWR  and 
Overdrive  Protection 

■  5  Year  Warranty,  6  Months  on  RF 
Trans  1st  org 

•  All  Units  have  GaAsFET  Receive 
Pre- amps 


1 


MFJ-1278 

•  Multi-Mode  Data  Conlroller 

*  PackGl-RTTTASCH.CV^WEFAX 

SSTV.  Contest  Memory  Key&t 


Indiana  and  Information 
Call  1-812-422-0231 
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THE  SMILEY  ANTENNA  CO. 

|THE  HAND  TUNED  PERFORMANCE  SYSTEM 

FEATURING  PORTABLE  RADIO  SIMULATION  TUNING 


NT CNN A 


Electrical 

it*Mtmvrn  f*cmew 

ftmqumncf  fl antft  . , . 
tmp0{/*nz9 


Mechanical 


Quality  through  Technology1 


. 


fintiitrng  Eiaroanf , 


SO  Wills 
.  l  UJ-M2  MHi 

Malth«d     10     inn     Portable 
Sp*£l*lU*ti  Tuning 
AuailaN* 


RubtW  In  Saai  «nd  W«bb 

Ctji<.  Pr«r»n1ing 
QnlBMlon 
B    1    PVC  CovftfLrtg 

7    MllHpM  MPO-7O0O   A 

Stnt  Wira  Coppar  Pi*i*d- 
tpf  Low«f  flai.slar  «j  -   j 

hiquct  vm^em* 

S     125  dia  High  Carbon 
Sla#L  Bias  WuunJ 
FIV.I.U44-  Shall  Cora- 

Miaat 


H 


1-. 


J     • 


III'  l_l 


13&-174  WHZ 

FOR   DEALER 

LOCATION 


Atfwiabto  trom 
210-250  MHZ 


Available  krm 
440-470  MHZ 


CALL  613    579-8916 


SUPER    VAK-TENNA  om»«49." 


500JL»^:  -  tOOMHz  ACTIVE  RECEIVE  AST f  SNA 

Tht  rtvOtokMUfy  SUPER  VAlt^TTIWA  ad*xii«i  ifcc  stafc- 
cf-ihe-an  by  providing  iuperb  reception,  eitrrmrly  f 
covejagf,  stt.911  size  and  SUCTION  CUP  MOUNTING  in 
one  compact  antenna!  Low  noise/ High  gain  14  dfo  (or  bel- 
ief) active  amplifier  is  built  in  Tor  ujiiurpajsed  reception 
A  female  BNC"  connector  coarwg!i  to  your  receive  15  feel 
of  coat  cable  and  1I5VAC  pawcr  unii  arc  *Uo  iiippivd. 


/5  a 

TaVw  pradrWti  orr  A-QMT 


: 


": 


■ 


SMILEY  ANTENNA  CO.*  INC.   *3e  LA  CRESTA  HEIGHTS  ROAD    £l  CAjQNb  CA  92021 

CIRCLE  274  014  READER  SERVICE  CAR! 


SUCTION  CUP  MOUNT     VAK-TENNA! 

Only  S29,  * 
/DEAL  FOR  ARARTME*TS  OR  OFFICES' 


;  MsdOT  this  tnieaai  to  you*  window  for  she  BEST 
i  covcri|e  Two  VERY  powerful  luztion  cups  hold  firmly  j 
I  for  weeks  whipi  telescope  to  79"  yet  fold  10  only  12' 
|  Thin  antenna  li  n  MUST  for  piople  who  ira*et!  Receive! 
J  30-500  MHi  a*  transmit  70-230  M'Hi  with  up  to  50 
S  wart*!   Complete  with    15'  of  cot*   and   choice  of  PL259, 


■  BNC,  Motorola,  or  F  connector. 

■ 
^*NpNwp'BABTaWw^r%'«'iiNrJqe^^ 


'  fui  4 


SIGNAL  INTENS1FIERS 

Priced  from  $29.  al 

^1  HEARING  AW  FOR  YOUR 
RECEllER  OR  SCANNER/ 

-  The  State  of  the  An  in 

WIDEBAND  preampsl 

-  Make  small  aniennos  perform 
like  BIG  oneV 

-  Fully  Assembled  and  BUILT 
TO  LAST! 

-  J 10  VAC  or  J2  VDC  powered' 
-VHF/UHF  ot  MF/HF  available! 
-Many  mode  Hi  Send  for  specs! 


ELECTRON  PROCESSING,  INC 
P.O.  BOX  7QB 

MEDFORD,  NY  11763 
(516)  764-9798 

SEXD  FOR  MORE  DETAILS'        VS  MADEt 


Add  S3  Shipping  Handling 
NY  add  Sale*  Tin 


SATISFACTION  GUARANTEED! 
Order    nny    product    {except    software]    from 
EPI   end    if   noi   wiriifietf   mum    it    within    15 
dayi  for  •  full  refund  (tea  tapping  handling* 


CIRCLE  2d  1  ON  READER  SERVICE  CARD 


Special 


OUTSTANDING  PRICES 


ON  IBM  XT 


M   * 


n   "   IBM   IS  A   REGISTERED  TRADEMARK  OF 
INTERNATIONAL  BUSINESS  MACHINES  CORP 


Seagate  ST  225.  20  MHz  hard  drive  with 
control  card  available  with  any  ays-tern  for 
S3 1 9  00  Offer  good  thru  2/29'88.  Call  for 
customized  systems. 


COMPATIBLE  SYSTEMS! 

SYSTEM  #1  $299.00 

MOTHERBOARD  WITH  BIOS  AND 
ZERO  K  OF  RAM  UPGRADABLE 
TO  A  FULL  640  K  RAM.  FLIP  TOP 
CASE.  XT/AT  LOOK  ALIKE  KEY- 
BOARD. 150  WATT  POWER  SUP- 
PLY WITH  ALL  THE  POWER 
NEEDED  TO  RUN  EXTRA  DRIVES 
AND  CARDS. 

SYSTEM  #3  $799.00 

MOTHERBOARD  WITH  BIOS  CON- 
TAINING 256K  OF  RAM  UPGRAD- 
ABLE TO  A  FULL  640K  OF  RAM.  FLIP 
TOP  CASE.  XT/AT  LOOK  ALIKE  KEY- 
BOARD, 150  WATT  POWER  SUP- 
PLY.  COLOR  GRAPHICS  CARD  WITH 
RGB  AND  COMPOSITE  OUTPUTS. 
MULTI  r/0  CARD  WITH  TWO  DISK 
DRIVE   PORTS,   ONE   PARALLEL 


at  our  iVfUHtL 


cil  C  HAS!/ 


=  =j-t=  !f\ 


SYSTEM  #2  $499.00 

MOTHERBOARD  WITH   BIOS  AND 

ZERO  K  of  RAM  UPGRADABLE  TO  A 

FULL  640K  OF  RAM    FLIP  TOP  CASE. 

XT/AT  LOOK  ALIKE  KEYBOARD.   150 

WATT  POWER  SUPPLY.   DUAL  DISK    PORT,  ONE  SERIAL  PORT  AND  ONE 

DRIVE  CARD  WITH   CABLES.  ONE    SERIAL  PORT  OPTION.  ONE  GAME 

FLOPPY  DRIVE  DS  DD  360K  A  COLOR    PORT.  CLOCK  AND  CALENDAR  WITH 

GRAPHICS  CARD  WITH  RGB  AND    BATTERY  BACKUP.   TWO  FLOPPY 

COMPOSITE  OUTPUT,  {ALL  YOU  NEED    DISK  DRIVES  DS  DD  360K  AND  A 

IS  A  MONITOR)  COMPOSITE  MONITOR. 


SHIPPING  INFORMATION    PLEASE  INCLUDE    TQ4*  Qf  ORDER  FOR 
SHIPPING  AMD  HANDLING  CHARGES  (M IN rMUM  £2  50.  MAXIMUM  SlOl 
CANADIAN  ORDERS  ADD  {7  SO  IN  US  FUNDS.  MICHIGAN  RESIDENTS 
HDD  4%  SALES  TAX.  FOR  FREE  FLYER .  SEND  22*  STAMP  OR  SASE 

DEALER  FOR 
TENTECAMFJ 

P.O.  BOX  1 101  DEPT.  N        hours 

12671  OIX-TOLEDO  HWY      *mm ao est  ifan-sa 


Hal  Tronix,  Inc. 


SOUTHGATE,  MICH  48195  PHONE  (313)  281-7773 


"HAL" 

HAROLD  C  NOWLAND 

W8ZXH 


it 


ON  WINDOW"  Line 


VHF 

(140-175) 

•  No  Hote 

■  Easy  to  Mount 

•  Rugged 

•  Sooeoor 

Performance 

•  Radtator  Snaps 

On  and  Off 

•  Competitively  Priced 


PATENTED 

UHF 
(420-520) 

•  3  db  gain 

•  Wo  Hole 

•  Easy  to  Mount 

•  Rugged 

•  Supenor 

Performance 

•  Radiator  Snaps 

On  and  Off 

•  Competitively  Priced 


CIRCLE  1 75  ON  READER  SERVICE  CARD 


Ceilular/Tiunking 

(800-395  MHz) 

•  3dbGwn 

•  No  Hole 

•  Easy  to  Mount 

•  Rugged  -  Goes  through  Car 
Wash  Wfthouf  Removal 

•  Superior  Performance 

•  Broad  Bandwidth 

•  Smait  Size 

•  Competitively  Priced 


COMMUNICATIONS  ANTENNAS 


INC 


39Q0-B  River  Road 
i  Schiller  Park,  I L  60176 

312-671-6690 

brings  imagination  and  innovation  to 

antennas and  has  been 

since  1948  H 
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CIRCLE  163  ON  READER  SERVICE  CARD 


Number  27  on  your  Feedback  Card 


ROPA  GA  TION 


Jim  Gray  WtXU 
PC  Box  1079 
Pay$onrAZ  85541 

A  Look  at  the  Recent  Past 

In  late  June  and  early  July  (as 
this  is  being  written)  the  Solar  Flux 
has  reached  a  value  of  193  which 
is  the  highest  since  Cycle  21 .  Nor- 
mally, you  would  think  that  this 
would  bring  spectacular  DX-but 
not  so!  There  are  some  mitigating 
circumstances:  the  time  of  year 
and  the  magnetic  field  of  the 
earth.  Unfortunately,  these  high 
values  of  solar  flux  have  been  ac- 
companied by  high  values  of  the 
"A"  index  -  the  planetary  magnet- 
ic field  index.  These  have  been 
running  anywhere  from  10  to  30t 
which  indicates  an  unsettled  to 
active  magnetic  field.  As  you 
know,  when  the  earth's  magnetic 
field  is  disturbed  like  this,  HF 
propagation  suffers.  Deep  fading 
conditions  on  a  given  path,  higher 
than  usual  QRN.  and  some  paths 
being  closed  entirely.  Also,  when 
the  sun  shows  great  activity  (there 
have  been  large  sun  spot  groups 
visible  on  the  disk,  frequent  solar 
flares  and  proton  events)  the 
earth's  ionosphere  can  become 
over-ionized!  When  over-ioniza- 
tion  occurs  (and  this  increases  as 
the  sun  climbs  above  the  horizon 
and  peaks  at  local  noon  sun 
time — lasting  until  late  afternoon) 
HF  signals  are  absorbed  rather 
than  reflected/refracted,  Finally. 
to  add  the  icing  to  the  cake,  the 
earth  is  farther  from  the  sun  at  this 
time  of  the  year  than  it  is  in  winter, 
although  the  northern  hemi- 
sphere is  tilted  toward  the  sun. 
Longer  hours  Of  daylight  mean 
more  signal  absorption  over 
longer  periods,  and  HF  suffers 
accordingly.  The  ideal  conditions 


byJimGrayWIXU 

of  equal  day  and  night  hours 
(spring  and  fall  equinoxes)  are  the 
best  for  HF. 

The  other  side  of  the  coin,  of 
course,  is  the  absolutely  splendid 
effect  on  VHF-UHF  conditions 
that  the  active  sun  produces. 
Maximum  usable  frequencies  rise 
above  50  MHz,  meaning  that  six 
meters  is  open  on  occasion,  and 
indeed  we  have  had  some  really 
good  openings  on  six,  in  June 
and  July,  Rarely,  but  frequently 
enough  to  be  exciting,  auroral 
conditions  exist  during  times  of 
peak  solar  activity— especially 
flare  activity—and  auroral  propa- 
gation in  the  high  latitudes  takes 
place  on  the  two-meter  band  and 
above.  To  summarize  the  CQfKft- 
tion  for  the  summer,  VHF/UHF  are 
above  average  in  activity,  while 
HF  suffers  badly.  The  one  right 
spot  for  HF  has  been  the  sporadic 
E  activity  when  short  skip  on  10, 
12  and  15  meters  reigns  supreme 
in  the  summertime. 

Outlook  for  September 

Fortunately,  this  is  all  behind  us 
now,  and  you  are  looking  at  a 
month  when  DX  activity  on  the  HF 
bands  should  be  superb!  The  Fall 
Equinox  approaches  (September 
22nd),  solarflux  levels  and  the  sun 
spot  count  is  higher  than  ever, 
and  the  high  absortion  levels  of 
summer  are  gone.  Now.  you'll  be 
having  fun  on  all  HF  frequencies 
from  20 through  10  meters,  These 
bands  will  be  open  until  well  after 
local  darkness  in  the  evening 
hours,  and  they  will  open  early  in 
the  morning. 

It  looks  like  the  first  and  last 
weeks  of  the  month  will  be  very 
good,  while  the  middle  two  weeks 
will  be  only  fair  to  poor,  ft  is  likely 
that  the IJ  Ap1  index  will  remain  high 


SEPTEMBER 

SUN                MON                 TUE                 WED                 THU                  FRI                  SAT 

1 

G 

2 

G 

3 

G 

4 

G 

5 

G 

6 

G 

7 

G 

8 

G-F 

9 

F 

10 

F-P 

11 
F-P 

12 

F-P 

13 

F-P 

14 

F 

15 

F 

16 

F-P 

17 

p 

18 

p 

19 

P-F 

20 

F 

21 

F-G 

22 

G 

23 

F 

24 

F-P 

25 

F 

26 

F-G 

27 

G 

28 

G 

29 

G-F 

30 

F 

on  many  days,  which  is  not  exact- 
ly to  our  liking,  but  it's  one  of  those 
things  we  have  to  expect.  All  evi- 
dences point  to  an  early  peak  of 
Cycle  22,  and  perhaps  a  longer 
than  usual  period  of  peak  activity- 
which  may  not  be  quite  as  high  as 
in  the  previous  cycle,  but  certainly 
high  enough  to  provide  maximum 
enjoyment  for  DXers, 

October  will  be  very  good,  too, 
from  all  appearances,  and  the  var- 
ious contests  that  month  will  prob- 
ably set  all-time  records  for  high 
scores.  By  now,  we  hope  you  have 
used  the  summer  to  good  ad  van* 
tage  and  that  your  HF  antenna  ar- 
rays are  in  place  and  ready  for 
action . . .  because  you'll  be  in  the 
middle  of  il  this  fall! 

I  think  you'll  find  the  bands 
somewhat  better  than  this  daily 
chart  for  September  shows,  but 
tfm  hedging  my  bets  a  little  bit  in 
view  of  the  somewhat  unusual 
nature  of  the  solar  behavior  for  the 
last  month  or  two. 

It  looks  like  the  period  between 
about  the  10th  and  24th  will  not 


be  very  good. .  .but  I  could  be 
very  wrong.  Your  best  plan  will 
be  to  check  with  WWV  frequently 
at  18  minutes  past  the  hour  to 
get  the  latest  reports  of  A  and  K 
index  values,  and  the  Solar  Flux 
values. 

You  will  find  that  when  the  A 
index  is  below  10  and  the  Solar 
Flux  is  above  150,  OX  conditions 
should  be  superb.  Try  the  other 
chart  for  a  look  at  maximum  us- 
able frequencies  to  plot  the  best 
times  from  your  area  to  the  DX 
points  of  interest,  and  choose  the 
time  of  day  that  seems  most  likely 
to  produce  results.  You  will  notice 
that  some  paths  will  be  very  diffi- 
cult, while  others  will  be  open  for 
most  of  the  day  and  night. 

Make  the  best  of  your  opportu* 
nities.  and  be  prepared  to  be  flex- 
ible because  the  days  suggested 
to  be  F,  P  or  G  may  not  work  out 
that  way  at  all.  I  think  we'll  be 
lucky  to  find  a  correct  call  about 
75-80%  of  the  time. 

Let  me  know  how  these  fore- 
casts are  working  for  you 
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HF  Equipment  Regular  SALE 

IC-781  Xcvr/Rcvr/ps/tuner/scope  „,  5995.00 


IC-761  Xcvr/Rcvr/ps/tuner.. .2699.00  2369 

HM-36  Scanning  hand  microphone     47.00 
SP-20  Ext  speaker  w/audio  fitter .. 

FL-101  250  Hz  1st  !F  CW  filter 

FL-53A  2&0  Hz  2nd  IF  CW  fitter  ^.. 

FL-102  6  kHz  AM  filter  „„ 

EX  310  Voice  synthesizer 


149  00  139" 

73.50 
115  00109** 

59.00 

5900 


IC-751A  9-band  xcvr/ 1  30  MHz  rcvr  1699.00  1449 

PS-35  Internal  power  supply 21900  199H 

FL-32A  500  Hi  CW  filter  (1st  IF)....  69.00 

FL-63A  250  Hi  CW  filter  (1st  IF]....  59.00 

FL-52A  500  Hz  CW  filter  (2nd  IF) . . .  1 15.00  109" 

FL-53A  250  Hz  CW  Idler  (2nd  IF) , . .  1 15.00  109" 

FL-33  AM  filter. .„  49,00 

FU70  2.8  kHz  wide  SSB  filter 59.00 

RC-10  External  frequency  controller  49.00 


IC-735  HF  transceiver/SW  rcvr/mic 
PS-55  External  power  supply....... 

AT- 150  Automatic  antenna  tuner ... 

FL-32A  S00  Hz  CW  fitter,.. 

EX-243  Electronic  keyer  unit ....... 

UT-30  Tone  encoder 

Other  .Accessories 
IC-2KL  160- 15m  solid  state  amp  w/ps 
PS- 15  20A  external  power  supply*..*. 
PS-30  Systems  p/s  w/cord,  6-pm  plug 
MB  Mobile  mount  735/751A/761A.-- 
SP-3  External  speaker  .„„„„....-.. 

SP-7  Small  external  speaker * . . . , 

CR-64  High  stab,  ret  xta!  for  751A 

PP-1  Speaker/ patch, 

SH-6  Desk  microphone 

SM-8  Desk  mic  j  two  cables.  Scan 

SM-10  Compressor/graph  EQ«  8  pin  mic 
AT- 100  lOOWSband  auto  antenna  tuner 
AT  500  500W9  band  auto  antenna  tuner 
AH-2  8band  tuner  w/mount  &  whip 
AH-2A  Antenna  tuner  system,  only.... 
GC-5  World  clock , 

VHF/UHF  baie  multi-mmie^ 
IC-275A  25W  2m  FM/SSB/CW  w/ps 

IC-275H   100W  2m  FM/SSB/CW. 

IC-375A  25W  220  f  M/SSB/CW 


1099.00  959" 
219,00  199" 
445,00  389" 

69.00 

64,50 

18.50 

Regular  SALE 

199900  1699 

175.00  159" 

349.00  319" 

25J9 

65,00 

51.99 

79.00 
179.00  164" 

47.95 

89.00 

149.00  139" 
445.00  389" 
589.00  519" 
659.00  589" 
519,00449" 

91.95  89" 

Regular  SALE 
1299.00  1149 
1399.00  1229 
1399.00  1099 


ICOM 


IC-475A  25W  440  FM/SSB/CW  w/ps  1399  00  1099 

IC-475H  75W  440  FM/SSB/CW 1599.00  1289 

IC-575A  25WG/10mxcvrw/ps 1399  00  1249 


IC-471H  75W  430-450 Closeout  1399  00  989" 

199" 


PS-35  Internal  power  supply 

AG-35  Mast  mounted  preamp 

AG  35  (Purchased  with  IC-471H) 

SM-6  Desk  microphone 

EX- 3 10  Voo synthesizer 

TS-32  CommSpec  encode/decoder.,.. 

UT- 1 5  Encoder /decoder  interface . , . 
UM5S  UT-15S  w/TS-32  installed 

VHF/UHF/1J  GHz  Mobiles 


219.00 
99.95 
99  95 
47.95 
59.00 
5995 
34.00 
96.00 

Regular 


i)'.', 


IC-37A  25w  220  FM/TTP  mic  Closeout  499  00 

IC-47A  25w  440  FM/TTP  mic  Closeout  549.00 

PS  45  Compact  8A  power  supply ...  145.00 

UT-  1&/EX-388  Voice  synthesizer . . .  34.99 

SP-10  Slimline  external  speaker ...  35.99 

IC-2M  25W  2m  FM,  TTP  mic 469,00 

IC-28H  45W  2m  FM,  HP  mic 499  00 

IC-38A  25W 220  FM.  regular  mic 45900 

IC-38A  25W 220  FM,  TTP  rmc 489  00 

IC  48A  25W  440-450  FM,  regular  mic  459  GO 
IC-48A  25W  440-450  FM,  TTP  mic ...    509.00 


SALE 
349" 
399" 
134" 


409" 
439" 
369" 
389" 
369" 
449" 


HM-14  Extra  TTP  microphone  *♦. 

UT-28  Digital  code  squelch 

UT-29  Tone  squelch  decoder.... 

HM-16  Speaker/microphone... 
IC-228A  25W  2m  FM/TTP  scan  mic 
IC-228H  45W  2m  FM/TTP  scan  rmc 

UT-40  Pocket  beep  luncticm 

IC-900A  Transceiver  controller 

UX-19A  10m  10W  band  unit  .... 

UX-29A  2m  25W  band  unit 

UX-29H  2m  45W  band  unit...... 

UX-39A  220MHz  25W  band  unil. 

UX-49A  440MHz  25W  band  unit. 

UX  59A  6m  lOWunit 

UX429A  1.2GHz  10W  band  unit 
KC  32O0A  25W  2m/440  FM  w/TTP, 

UT-23  Voice  synthesizer 

AH-32  2m/440  Dual  Band  antenna 

AHB-32  TrunMp  mount 

Larsen  PO-K  Roof  mount 

Larsen  PO-TLM  Trunk-hp  mount. 

Larsen  PO-MM  Magnetic  mount . 
IM200A  10W  1  2GHz  FM  Mobile.. 
IC-1271A  10W  1.2GHz  SSB/CW  base  1269  00 

AG- 1200  Mast  mounted  preamplifier  105,00 

PS-25  Internal  power  supply 125.00 

EX-31Q  Voice  synthesizer 59  00 

TV4200  ATV  interface  unit 139.00 

UM5S  CTCSS  encoder/decoder ...     9600 
RP-1210  1.2GHz  10W  99  ch  FM  xcvr  152900 

RP-2210  220MHz  25W  repeater 1649  00 

RP-3010  440MHz  10W  FM  repeater...  1299  00 
All  Prices  in  this  list  are  subject  to  change  without 


59.00 

39.50 

46.00 

34  00 

509  00 

539.00 

45.00 

63900 

299  00 

299.00 

34900 

349.00 

349.00 

34900 

54900 

695,00 

34  99 

39.00 
35.00 
20.00 
22.00 
22,00 
699,00 


449" 
479" 

569" 
269" 
269" 
319" 

289" 
319" 
319" 
499" 
529" 


549" 
1129 

114" 


•5 


129 


1349 
1469 
1149 
notice. 


VfSA 


Hand-h  efr/s 

IC-2A  2'meters........ 

IC-2AT  with  TTP 

IC-3AT  220  MHz.  TTP 
[C4AT  440  MHz.  TTP 
lC-02AT/Hi£h  Power 
IC-03AT  for  220  MHz 
IC-04AT  tor  440  MHz 
IC-U2AT  tor  2m  w/TTP 
IC-U4AT  440  MHz,  TTP 
IC-2GAT  for  2m,  TTP 
IC4GAT  440MHz.  TTP 
IC  32AT  2m/440MHz 


289.00 
319.00 
349.00 
349.00 
409  DO 
449.00 
449.00 
329.00 
369.00 
429  00 
449  00 
629  00 


SALE 

259" 
279" 
299" 
299« 
349" 
349** 
389" 
289" 
299" 
379" 
399" 
559" 


IC-u2A  lor  2m  w/o  TTP 
Reg.  $299  -  Closeout  5259*5 


Aircraft  hand  handheld*  Regular  SALE 

KM2AT  1W  12GHz FM HT/batt/c*r/TTP  473,00  369" 

A- 2  5W  PEP  synth  afrcratt  HT 525  00479" 

A-20  Synth,  aircraft  HT  w/YOR...~ 625  00  569" 

Accessories  for  all  except  micros  Regular 

BP-7  425mah/13  2V  Nicad  Pak  -  use  BC  35  79.00 
flP-8  S00mah/8.4V  Nicad  Pak  -  use  BC-35+,.  79.00 
BC  35  Drop  in  desk  charger  for  all  batteries    79,00 

BC  16U  Wall  charger  tor  BP7/BP8.,. 21.25 

LC-U  Vinyl  case  for  Dlx  using  BP-3 20.50 

LC-14  Vmyl  case  for  Dlx  using  BP-7/8 20.50 

LC-02AT  leather  case  tor  Dlx  models  w/BP-7/8  54.50 
Accessories  for  fC  and  iC-O  series  Regular 

BP-2  425mah/72V  Nicad  Pak  -  use  BC35....  49.00 
BP-3  Extra  Std.  250  mah/S  4V  Nicad  Pak  „„    39.50 

BP-4  Alkaline  battery  case 16  00 

BP-5  425mah/  10.8V  Nicad  Pak     use  BC35   65.00 
CA-5  5/8- wave  telescoping  2m  antenna  ......    19.95 

GP-1  Cig.  lighter  plug/cord  tor  BP3  or  DU....    13.65 

CP'10  Battery  separation  cable  w/dip 22.50 

DC-1  DC  operation  pak  for  standard  models   24.50 

MB- 160  Mobile  mtg  bkt  tor  all  HTs..., 25.99 

LC  2AT  Leather  case  tor  standard  models.....    54.50 

RB4  Vmyf  waterprool  radio  bag. 35.95 

HM-9  Speaker  microphone,,.. _,.,    47.00 

HS-10  Boom  microphone/headset 24.50 

HS-IOSA  Vox  unrt  for  HS-10  ^  Deluxe  only   24.50 

HS-10SB  PIT  unit  for  HS  10 24.50 

SS-32SMP  Commspec  32-tone  encoder 27.95 

For  other  HT  Accessories  not  listed  please  CALL 


..»..■■. .«..*.+ 


I  1  •  *  »*  itltt 


Receivers 

R-71A  100kHz  to  30MHz  receiver..... 

RC-11  In  Ira  red  remote  controller.., 

FL  32A  500  Hz  CW  filter 

FL  63A  250  Hz  CW  filter  (1st  IF) ... 

FL44A  SSB  filter  [2nd  IFJ. 

EX-257  FM  unit 

EX-310  Voice  synthesizer .. 

CR-64  High  stability  oscillator  xla 

SP-3  External  speaker. 

CK-70(EX-299J  12VDCaptioi 

MB-12  Mobile  mount ,,_ 

R-7000  25MHj  to  2GHz  scan  rcvr  ,„, 

(tC-12  tnlrared  remote  controller,., 

EX-310  Voice  synthesizef „„. 

TV-R70O0  ATV  unit... 

AH-7000  Radiating  antenna 


'**■»■■*■  ■■ 


Regular 

599900 

70,99 

6900 

59.00 

178  0O 

4900 

59  00 

79.00 

65.00 

12.99 

2599 

119900 

70  99 

5900 

139.00 

99  00 


SALE 

869" 


159" 


1049 
129" 

tm 


HOURS  •  Men,  thru  Fri.  9-5:30;  Sat  9  3 

Milwaukee  WATS  line:  1-800 -558-04 11  answered 
evenings  until  8:00  pm  Monday  thru  Thursday. 
WATS  lines  are  for  Quotes  &  Ordering  only, 
use  Regular  line  lor  other  Info  &  Service  dept. 


Order  Toll  Free:  1-800-558-0411 


I 


In  Wisconsin  (outside  Milwaukee  Metro  Area) 

1-800-242-5195 


T 


Inc. 


4828  W.  Fond  du  Lac  Avenue;  Milwaukee,  Wl  53216 

AES-  BRANCH  STORES  


Phone  (414)  442-4200 

^—^—   Associate  Store 


WICKLIFFE.  Ohio  44092 

28940  Euclid  Avenue 

Phone  (218)  585-7383 

Otijo  WATS  1-800-362-0290 

°^dM-800-321-3594 


ORLANDO,  Fla.  32803 

621  Commonwealth  Ave 

Phone  (407)894-3238 

Fla.  WATS  1  800-432  9424 

S:  1-800-327-1917 


CLEARWATER.  Fla.  34625  LAS  VEGAS,  itev.  89106  CHICAGO.  Illinois  60630 

1898  Drew  Street  1072  N  Rancho  Drive  ERICKS0N  COMMUNICATIONS 

Phone  (813)  461-4267  Phone  (702)  647-3114  5456  N.  Milwaukee  Avenue 

No  In-State  WATS  No  In-State  WATS  Phone  (312)  631-5181 

No  Nationwide  WATS    flSSdl  1-800-634-6227  15  min.  from  Q'Hare! 


RF  POWER  AMPLIFIERS 

•  Lowest  NF  GaAs  FET  Preamp 

#  Finest  Quality  Military  Construction 
•  Off-The-Shelf  Dealer  Delivery 


For  the  past  five  years,  Amateurs  worldwide 
have  sought  quality  amplifier  products  from  TE 
Systems.  Renowned  for  the  incorporation  of 
high  quality,  low-noise  GaAs  FET  preamplifiers 
In  RF  power  amplifiers,  TE  Systems  offers  our 
fine  line  of  products  through  select  national 
distributors. 

All  amplifiers  are  linear  (all-mode),  automatic 
T/R  switching  with  adjustable  delay  and  usable 
with  drive  levels  as  low  as  Y2  Watt.  We  incor- 
porate thermal  shutdown  protection  and  have 
remote  control  capability.  All  units  are  de- 
signed to  ICAS  ratings  and  meet  FCC  part  97 
regulations,  Approx.  size  is  2,8  x  5.8  x  10.5" 
and  weight  is  5  lbs. 

Consult  your  local  dealer  or  send  directiy  for 
further  product  information. 


TE  SYSTEMS 

P.O.  Box  25845 

Los  Angefes,  CA  90025 

(2I3J478-059T 


SPECIFICATIONS 


Froq 
MH2 


Mode) 


0508G 


0510G 


Power Preamp DC        Power        RF 

Input      Output     NF-dB    GamdB     +Vd£  A  Conn 


50-54 


50-54 


f  14Q9G 

144-146 

14T0G 

144-T48 

14T2G 

1 44- 1  40 

2210G 

22D-225 

221 2G 

220-225 

4410G 

420-450 

4412G 

420-450 

170 


170 


160 


160 


130 


130 


100 


100 


13.6 


13.6 


13,6 


13.6 


13,6 


12 

13  6 

12 

13.6 

12 

13.6 

UHF 


UHF 


UHF 


UHF 


UHF 


UHF 


UHF 


I3J 


Models  also  available  without  GaAs  FET  preamp  (delete  G  suffix  on  model  #).  All  units  cover 
full  amateur  band  -  specify  10  MHz  bandwidth  for  420*450  MHz  amplifier. 

Amplifier  capabilities:  100-200  MHz,  225-400  MHz,  1-2  GHz,  Military  (28V),  Commercial, 
etc,  also  available-  consult  factory, 


CIRCLE  232  ON  READER  SERVICE  CARD 


THIS  MONTH'S  GOODIE  FROM  THE  CANDY  STORE: 
ICOM IC-3200A 

UNDER 

$490.00 

iScpa-mberONLY) 


MMN  \K  SAVINGS  ON  KENWOOD,  ICOM, 
VAESLM1VGAIN,KTC.   ALL  L.T.O. 

■  "VKP  tfM  ItAM  KELArt  I  t  TTTU&  IN  VTtMTl   ALL  IfHihS  IT  AUf  Kl4  PfttltTON 

"   -      f  ■  - '  '  Iiitt^    f- 

liBKim    lllllMMH    IMIIIHIIIi      LAUURWHTf 

ROSS  DISTRIBUTING  COMPANY 

P.O.  Bon  234,78  Soutu  State  Street  Presto  itjaho  S3263 
Telephone  (208)85?  0830  We  Close  at  2  00  onMON  A  SAT. 


CIRCLE  254  ON  READER  SERVICE  CARD 


Miihiband  QRV  Dipole/V/Sloper 

Ready  (o  Use  ^  Full  Ugal  Power 


Fastest  Install 
Coax  Peed 
2500Vlnsul 


Tough  No  L&ssy  Traps 

Flexible  Low  Noise 

Kink -Proof      Never  Corrodes 


QRV:  $49.95 

80-10  51  fL  kmg 

Includes  51  page  Tech  Manual' 

Infapack  SI  by  1st  class  mail, 
Etepi  7,  Piwd,  UT  84603-1 144 


G*/- $59.95 

\J60'10       HE  ft  long 
Add  S5  Post  &  Handling. 

AntennasWest 

tei)    373-8425 


CIRCLE  236  ON  READER  SERVICE  CARD 


FDR  THE  BEST  IN  UNEAR  AMPLIFIERS.  ANTENNA  TUNERS, 
TRANSCEIVERS,  METERS  ETC  REPLACEMENT  PARTS.  FAD 
TORY  SERVICE,  NEW  PRODUCT  INFO.  DOMESTIC,  INTER 
NATIONAL  DEALER  INQUIRIES  INVITED. 


POBoiH 

E  Rock  away.  U 

NY  11518,  USA 

TLX*75K44 

516/536Z6J0 


^£*y 


CIRCLE  263  ON  READER  SERVICE  CARD 


RELY  ON  JAN 
FOR  3-WAY  HELP: 

1.  TECHNICALLY 
CORRECT  CRYSTALS 

TO  YOUR  SPECS. 

2.  QUICK  TURNAROUND 
WITH  HUGE 
INVENTORY,  PROMPT 
SERVICE,  AND  OUR 
EMERGENCY  ORDER 
PLAN. 

3.  LOW  PRICES. 

QUARTZ  CRYSTALS  FOR 

TWO-WAY  —  INDUSTRY 

MARINE  —  AMATEURS 

SCANNERS  —  CBs 

MICROPROCESSORS 


FOR  FREE  CATALOG. 
CALL  OR  WRFTE: 

JAN  CRYSTALS 

RO.  BOX  06017 
FORT  MYERS,  FL  33906 

(813)  936-2397 


w:)>trCart 


TOLL-FREE:  1-800-237-3063 

IN  FLORIDA;  1-800-226-XTAL 

FAX  ORDERS:  1-813-936-3750 


CIRCLE  22  OH  READER  SERVICE  CARD 


Cleveland  Inetitu 
of  Electronic 


Accrwttvd  Member  Natenai  Home  Study  Courvd 


CIE  is  the  world's  largest  independent 
study  electronics  school*  We  offer  ten 
courses  covering  basic  electronics  to 
advanced  digital  and  microprocessor 
technology*  An  Associate  in  Applied 
Science  in  Electronics  Engineering 
Technology  is  also  offered. 

Study  at  home  —  no  classes.  Pro- 
grams accredited  and  eligible  for  VA 
benefits, 


Cleveland  Institute  of  Bee  cronies 

1776  East  I7ih  St.,  Cleveland,  Onto  441 H 

YES!  I  want  to  get  ttarted.  Send  me  m?  CIE  school 
catalog  including  detail*  about  the  Associate  Degree 
program - 


Prmt  Name, 
Address 


Qrv 

Age_ 


_  State. 


Apt 

—  Ztp- 


Area  CobVn*anc  So. 


Ch«k  bo*  toe  C.I.  Bulletin  on  Educational  fienetiti 
□  Veteran     Q  Active  Out?        MAIL  TODAY! 

AAR93 


CIRCLE  157  ON  READER  SERVICE  CARD 


Number  23  on  your  Feedback  eanJ 


73  Advertiser's  Product  Index 

A  convenient  service  for  our  Readers. 
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Feed b a ck 


In  our  continuing  effort  to  present  the  best  in 
amateur  radio  features  and  columns,  we've  decid- 
ed to  go  directly  to  the  source— you,  the  reader. 
Articles  and  columns  are  assigned  feedback  num- 
bers, which  appear  on  each  article/column  and  are 
also  listed  below.  These  numbers  correspond  to 
those  on  the  feedback  card  opposite  this  page.  On 
the  card,  please  check  the  box  which  honestly  rep- 
resents your  opinion  of  each  article  or  column. 

Do  we  really  read  the  feedback  cards?  You  bet! 
The  results  are  tabulated  each  month,  and  Larry 
{our  editor  in  chief)  takes  a  good,  hard  look  at  what 
you  do  and  don't  like.  To  show  our  appreciation, 
we'll  draw  one  feedback  card  each  month  and 
award  the  lucky  winner  a  free  one-year  subscription 
(or  extension)  to  73.  To  save  some  money  on 
stamps,  why  not  fill  out  the  Product  Report  card  and 
the  Feedback  card  and  put  them  in  an  envelope. 
Toss  in  a  damning  or  praising  letter  to  the  editor 
while  you're  at  it.  You  can  also  enter  your  QSL  in  our 
QSL  of  the  Month  contest.  All  for  the  low,  low  price 
of  25  cents! 
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Number  29  on  your  Feedback  card 


INTERNATIONAL 


edited  by  Richard  Phenix 


The  following  is  from  the  3rd 
Edition  (1985)  of  the  Amateur 
Radio  Operational  Manual  of  the 
Radio  Society  of  Great  Britain, 

Union  of  Soviet 
Socialist  Republics 

ITU  allocation:  EKA-EKZ.  EMA- 
EOZ,  ERA-ESZT  EXA-EZZ.  LYA- 
LYZt  RAA-RZZ,  UAA-UQZ, 
UUA-UZZ,  4JA-4LZ.  Byelorus- 
sian SSR:  EUA-EWZ.  Latvian 
SSR:  YLA-YLZ.  Ukrainian  SSR: 
URA-UTZ. 

CaNsign  system:  Current  1st, 
2nd  and  3rd  class  caiisigns  are 
made  up  of  a  two-letter  republic 
prefix,  a  number  (which  is  only 
significant  in  the  case  of  RSFSR 
stations,  where  it  denotes  the  geo- 
graphical  area)  a  letter  corre- 
sponding to  the  administrative  re- 
gion and  two  serial  letters,  e.g.. 
UB-5-M-AA.  The  two  serial  letters 
are  AA-VZ  for  individual  stations 
and  WA-ZZ  for  club  stations.  N.B. 
Older  two-letter  calls  do  not  follow 
these  rules. 

Each  administrative  region  is  al- 
so assigned  a  three-digit  number, 
commonly  called  the  obiast  num- 
ber. This  is  often  printed  on  USSR 
QSL  cards  and  is  significant  in 
some  RSF  awards. 


Prefixes 

Union  republic 

UA 

MA 

Russian  Soviet 
Federated 
Socialist  Republic 
(RSFSR) 

UB 

RB 

Ukraine 

UC 

RC 

Byelorussia 
(White  Russia) 

UD 

RD 

Azerbaijan 

UF 

RF 

Georgia 

UG 

RG 

Armenia 

OH 

RH 

Turkmen 

Ul 

Rl 

Uzbek 

UJ 

RJ 

Tadzhik 

UL 

RL 

Kazakh 

UM 

RM 

Kirghiz 

UO 

RO 

Moldavia 

UP 

RP 

Lithuania 

UQ 

RQ 

Latvia 

UR 

RR 

Estonia 

UT 

RT 

Ukraine 

UV 

RV 

RSFSR 

UW 

RW 

RSFSR 

UY 

RY 

Ukraine 

UZ 

RZ 

RSFSR 
(club  stations) 

USSR  stations  in  Antarctica 

4K1A 

Molodezhnaya 

4K1B 

Mirny 

4K1C 

Vostok 

4K1D 

No  vo  laza  re  vskay  a 

4K1E 

Komsomolskaya 

4K1F 

Leningradskaya 

4K1G 

Bellingshausen 

4K1H 

Russkaya 

Licence  notes:  Four  licence 

classes.  1st  class:  all  bands, 
20GW\  2nd  class:  all  bands,  40W\ 
3rd  class:  1.8.  3,5.  5.  7,  14,  28 
MHz  and  VHF.  tOW.  4th  class:  1 .8 
MHz,  5W\ 

Foreign  amateur  operation:  Ap- 
ply to  RSF. 

National  society:  Radio  Sport 
Federation  of  USSR.  Box  88, 
Moscow  D-362. 

[Our  correspondent,  UA9MA,  is 
from  the  Yaraslov  Obiast,  number 
168-Ed.] 

Notes  From  FN42 

The  amended,  updated,  draft  Uni- 
versal Permit  Application  form 
promised  for  September  will  now 
appear  next  month,  providing  that 
USSR  material  (or  something 
else)  doesn  't  come  along  .  .  and 
slightly  delayed  thanks  to  Leonard 
M.  Mendel  K5QVC  for  putting  us 
In  touch  with  our  Russian  corre- 
spondent, Gennady  Kotmakov,  a 
few  months  ago. 

The  Wiesbaden  Amateur  Radio 
Club  has  sent  a  crisply  efficient 
set  of  papers  to  amateur  radio 
publications,  the  US  State  Depart- 
ment FCC,  ARRLt  DARC,  and 
others,  concerning  a  letter  from 
the  Deutsche  Bundespost  FTZ  of- 
fice (reference  S  21-3  &  3581)  to 
the  US  Army  Amateur  Radio  Li* 
cense  Management  Office,  HO. 
5th  Signal  Command.  The  tetter 
announced  that  US  Novice  class 
license  holders  will  no  longer  be 
eligible  to  receive  a  reciprocal 
Class  A  license  in  West  Germany, 
The  Club  says  those  operators  are 
"the  latest  target  of  German  Gov- 
emmental  bureaucracy"  and  is 
greatly  disturbed  by  the  implied 
criticism,  calling  it  '*an  unpro- 
voked attacks. totally  unwarrant- 
ed* and  an  adverse  decision 
"made  without  fully  considering 
the  consequences  on  internation- 
al levels/' 

The  WeisARC  wrote  a  very  tem- 
perate tetter  of  protest  to  the  FTZ 
apparently  without  effect  This  in- 


Some  weather  words: 

Weat  h  er — pagoda 
Nice/good— horommo 
Cool — prohladno 
Warm — tepto 
Rain — dovdx 
5  degrees  C — Sgrad 
Stormy— bryno 
Foggy—  fumanno 
L  ight  ning — molniaa 

A  Few  More  Russian  Phrases . 

•  Vygovonta  po  anglijyski? 

Do  you  speak  English? 
•dobryjdenx.  Dobwe  utro. 

Good  day.  Good  morning. 
•Dobryj  werrmen  Dobroj  nomnx. 

Good  evening,  Good  night. 


Beautiful— krasiwo 
Hot— varko 
CtAd—holodno 
Windy — wetr&no 
Snow — sneg 
Cloudy— oblamnno 
Sun  ny — solnemnno 
Frost — moroz 


•Mne  nuvno  wamm  QSL, 

I  need  your  QSL 
•As  ne  ponimatrn. 

I  don't  understand. 


The  underlined  letters  represent  special  Russian  characters  and 
should  be  sent  as  a  single  character.  For  instance,  "mm"  should  be 
sent  as  "dadadadah/'  Nmn"  as  "dadadadit",  and  "aa"  as  "didadi- 
dah". 

One  caution:  Russian  amateurs  realty  are  restricted  in  the  topics  they 
are  permitted  to  talk  about.  Talking  politics,  religion  and  other  "sensi- 
tive" issues  is  forbidden  Some  stations  will  interpret  this  much  more 
strictly  than  others.  Remember,  too,  that  mail  in  the  Soviet  Union  may 
be  read  and  censored  by  the  authorities.  Beware  of  what  items  are 
permitted  to  be  received  by  mail,  and  which  ones  are  noi  (stamps, 
money,  magnetic  tapes).  Your  post  office  can  give  you  a  detailed  list. 

Despite  these  caveats,  there's  still  much  that  you  and  a  Soviet  ham 
can  talk  about.  You  will  hopefully  establish  a  close  relationship  with  a 
Soviet  amateur,  exchange  addresses,  and  bc^in  to  learn  more  about 
each  other. 


Basic  Russian  for  CW  QSOs 
Send  a  true  international  goodwill  gesture 

[The  following  is  adapted  from  a  paper  by  K1KI  reprinted  from  in  The 
DARC,  printed  by  the  Dallas  Amateur  Radio  Club.  Thanks  to  Editor  Cliff 
White  WBSDYA  for  permission  to  use  the  article.) 

The  intent  of  the  following  is  lo  provide  a  person  with  no  knowl- 
edge of  the  Russian  language  a  series  of  words,  phrases  and 
sentences  useful  for  CW  QSOs.  Most  Russian  amateurs  know  just 
enough  English  to  carry  on  basic  QSOs  (name,  QTH,  rig,  and  weather). 
Conversat  ions  tend  to  be  very  short ,  because  few  people  know  enough 
Russian  to  carry  on  even  a  basic  QSO.  You  will  find  that  even  a  few 
words  in  Russian  will  make  QSOs  a  bit  longer  and  more  enjoyable,  and 
that  you  will  begin  to  get  to  know  a  few  friends  as  a  result.  Even  if  you 
find  some  words  sent  back  to  you  impossible  to  understand,  your  at- 
tempt to  speak  their  language  will  be  well  received.  Although  Russian  is 
not  the  native  language  of  many  of  the  peoples  of  the  Soviet  Union, 
virtually  all  Soviets  understand  it. 

A  Simple  QSO: 

*ZDR  (abbreviation  for  zdrawstwujte). 

Greetings  or  hello, 
•Wamm  signal  599. 

Your  signal  is  599, 
•Moeimaa  Scott. 

My  name  is  Scott. 
•MojOTH  Dallas. 

My  QTH  is  Dallas. 
•Kak  slymmite? 

How  copy? 
•Znaim  tofxko  neskoixko  predloventf  po  russki. 

I  only  know  a  few  sentences  in  Russian. 
•Moe  rig  500w  i  4  element  lumn , 

My  rig  is  500w  and  a  4  element  beam. 
•Pavalujsta  QSL.  Moaa  QSL  wambudet^ 

Please  QSL,  My  QSL  will  be  coming  to  you. 
•Spasibo  za  QSO. 

Thanks  for  the  QSO. 
■  DS W  (abbreviation  for  do  swidamaa) 

Good-bye, 
•Poka. 

So  long.  See  you  later. 
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formation  is  given  here  at  the  re- 
quest of  the  WeisARG  so  that  in- 
terested readers  who  become  ful- 
ly informed  on  this  rather  complex 
issue  may  submit  their  own 
protests  "to  the  US  State  Depart- 
ment, FCC,  ARRL,  DARC,  Ger- 
man Government,  FTZ  and  any 
others'*  where  appropriate. 

Whatever  the  outcome,  it  is  im- 
pressive that  the  Weisbaden 
group  has  taken  such  a  firm  and 
friendly  position  on  our  behalf, 

QSOing  with  Japan  on  Sep- 
tember 15th?  Be  respectful  if 
your  opposite  number  is  over  60 — 
its  Respect  for  the  Aged  Day 
over  there,  If  you  are  over  60.  de- 
mand respect.  You  might  get  it. 
And  send  Happy  (whatevers)  as 
follows:  September  1,  Amiy  Day. 
Chile:  3 — independence  Day, 
Qatar  (and  for  Brazil  on  the  7th; 
Costa  Rica,  El  Salvador,  Gua- 
temala, Honduras  and  Nicaragua, 
15th;  Mexico  and  Papua,  New 
Guinea,  16th;  Chile,  18th;  Belize, 
21st;  and  Mali,  22nd);  5— Labor 
(Labour)  Day,  USA  (Canada);  9— 
National  Liberation  Day,  Bulgaria; 
10— National  Day,  Belize  (and 
Chile,  11th;  Lebanon,  22nd;  Ve- 
men  Democratic  Republic,  26th); 
12— Revolution  Day,  Ethiopia; 
17— National  Heroes  Day,  Ango- 
la; 21— Federal  Thanksgiving 
Day,  Switzerland;  23 — National 
Holiday,  Saudi  Arabia:  24— An- 
niversary of  the  Third  Republic, 
Ghana,  and  Autumnal  Equinox 
Day,  Japan;  25 — Referendum 
Day,  Rwanda;  28 — Confucius 
Day,  Taiwan;  and  30— guess  who 
celebrates  Botswana  Day,  today. 

Roundup 

El  Salvador.  Mario  Moran  Vega 
YS1GMV  (pictured  in  the  story  by 
W9ELR.  "San  Salvador  Earth- 
quake"—April  issue,  p.  12)  writes 
of  the  Iremendous  gratitude  of 
"the  YS  Gang.. .for  the  masswe 
and  fast  help"  received  from  "the 
whole  world,"  He  writes  of  the  dif- 
ficulty of  getting  73  Amateur  Ra- 
dio, but  says  "It  is  worth  the  pain 
as  it  always  [is]  a  great  maga- 
zine," |  So  why  not  become  our 
official  El  Satvadoran  correspon- 
dent and  get  a  free  year's  sub- 
scription in  return  for  three  reports 
per  year  on  amateur  activities  in 
your  country?  Will  you  do  this? 
You  could  then  also  help  the  ham 
world  learn  even  more  about 
Spanish  customs — such  as  the 
one  about  which  your  letter  re- 
minds us.— Ed, ]  He  notes  that  the 
"Mario  Tona  YS1TG"  referred  to 
in  the  earthquake  story  is  really 
Mario  Giolitti  Tona— an  all-impor- 


tant difference  since  that  makes 
him  the  son  of  both  his  mother 
(last  name  Giolitti)  and  his  father 
(last  name  Tona),  In  the  same 
way,  YS1A2  and  Y81FB  are  not 
sons  of  single  mothers  either,  as 
is  indicated  by  the  single  last 
name — their  correct  names  are: 
Francisco  Call  Rosales  and  Fran- 
cisco Dorja  Rodriguez,  respec- 
tively. 

Korea  (Republic  of).  KARL 
Awards  for  the  Olympic  Games, 
for  all  hams  and  SWLsr  Class  A — 
Contact  with  one  6K  (special 
events)  station  and  at  least  one 
with  each  of  five  HL  call  areas; 
Class  B— Compose  "SEOUL" 
with  last  callsign  letters  of  HL 
stations,  including  one  with  6K  or 
any  HL  station  with  call  number 
88;  Class  C— Compose  "SEOUL 
OLYMPICS"  with  last  letters  from 
any  five  DXCC  countries,  in- 
cluding at  least  one  HL  station. 
From  September  1  through  Oc- 
tober 5,  6K24SO  (Olympic  Vil- 
lage), 6K88SO  (Olympic  Park), 
6K88BYC  (Busan  Yacht  Center), 

and  HL88 stations  will  be 

operating.  Proofs  of  contacts/re- 
ceptions from  January  through 
October  5,  1988,  will  qualify.  Ap- 
ply to  KARL,  CPO  Box  162,  Seoul 
100.  Korea,  between  October  1, 
1988  through  October  5T  1989, 
providing  GCR  plus  10  IRCs  or 
US$5  and  your  QSL  card.  En- 
dorsements may  be  applied  for  for 
specific  bands,  modes  and  other 
pertinent  data. 

Malaysia.  A  greeting  from 
Bintulu,  Sarawak,  from  Andy 
9M8PV  (see  photo  and  QSL  card). 
Andy  gets  our  Most  Isolated  QTH 
Award  for  1988,  and  will  retain  the 
title  thereafter  until  someone  sue* 
cessfufly  challenges  him.  Bintulu, 
population  "under  10,000."  is  at 
the  mouth  of  the  Kemena  River,  at 
the  end  of  a  secondary  road  from 
Miri  (population  25-100,000),  200 
km  away  and  near  the  border  with 


HIsmUDin  December  1987.  Front  to  back:  Ht3LRRr  HI3MMT,  H13JMP, 
HI3LFE  with  his  head  turned  away. 


Brunei.  Nearest  town  is  Pandan, 
same  size,  30  km  upriver  and  ap- 
parently not  on  any  road  at  all.  The 
MIQTHA  has  been  a  tradition  of 
this  column  since  September  of 
this  year,  and  the  Award  is  a 
year's  subscription  to  73  Amateur 
Radio  plus  the  privilege  of  writing 
two  reports  for  us  during  the  next 
12  months,  one  to  two  double- 
spaced  pages  longt  each.  (There 
is  no  penalty  for  not  writing  them!) 
But  do! 

Vanuatu.  The  Republic  of  Van- 
uatu (an  80-i$landt  136,000-pOpu- 
lation  archipelago  300  km  west  of 
Fiji  and  1 50  km  northeast  of  New 


$^i~y%tiv 


Sarawak's  Andy  9M8FV  in  his 
QTH. 


BINTULU 


SWL 


QSL  VIA,.,. 


■  ■-•    ■   .1  *  M   *-  ..  -*  *   - 
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QS0  WIH 
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GHEETING5  FROM  SARAWAK 
EAST  MALAYSIA 

9M8PV 


OSONr 


WX 


0*,f    HTK    TEA  A 


GMT 


uh: 


MODE 
TWO -WAT 


ew 


*m 


S» 


kl  *  0  F  r 


TX 

RX: 
ANT 

-fSv  QSL DIRECTOR  VIA 

lf™  BUREAU,  Box  10777  Kuala  Lumpur 


Tgw 


$ 


PEVAftKS 


73  i  D*  Afflfy  Ungftam 
ENG/Z  ML.N.G. 
P  0  Sox  89 
97007  Bmlulu 
Sarawak 
East  Malaysia. 


Caledonia,  has  deposited  an  offi- 
cial instrument  of  accession  with 
the  International  Telecommunica- 
tions Union ,  bringing  ITU  mem- 
bership to  164. 


DOMINICAN  REPUBLIC 

Lorenzo  Fernandez  HI3LFEr 
Secretary 

Union  Dominicana  de 

Radioaficionados  Inc. 
Seccionaf  Santiago  (HI3UD) 
Apartado  Postal  449-3 
Santiago 
Dominican  Republic 

On  the  24th  and  25th  of  Sep- 
tember, HI3UD  will  operate 
portable  HI4  from  Tuna  Key,  al- 
square-km  island  at  19  30  +  '  N. 
Lalitude  and  71°  30  +  '  W*  Longi- 
tude. On  December  3rd  and  4th, 
HI500UD  will  operate  again.  At 
both  times  the  bands  and  frequen- 
cies will  be  as  below.  (These  also 
were  the  same  for  the  HI2UD 
transmissions  June  3-5  during  a 
DXpedition  to  the  island  reef  of 

Saona.) 

10  meters  around  28,450  SSB, 
28,050  CW;  15  meters  around 
21,250  SSB.  21,050  CW,  21,090 
RTTY;  20  meters  around  14,250 
SSB,  14,050  CW,  14,090  RTTY; 
40  meters  around  7,045  SSBt 
7,015  CW;  80  meters  around 
3,785  SSB,  3,640  CW, 

A  special  QSL  card  was  sent 
out  in  1987  and  different  ones  will 
be  sent  in  each  year.  1968-1992. 
Stations  which  contact  HI500UD 
every  year  will  receive  a  com- 
memorative diploma  of  the  Fifth 
Centennial  of  the  Discovery  of  the 
American  Continent  *n  1492. 

OSLs  via  HIBLC. 
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rf  enterprises 


•  We  Specialize  In  Antennas  &  Towers. 


ANTENNAS 


KLM 


World  Clam*  Antennas  for  the  Serious  Amateur! 

KT34A S3B5.00     KT34XA S5B5.00 

Monobanders:  80-10  Meters! 

High  Performance  VHF  A  UHF  antennas. 


hugain 


Trtbendsts 

TH70XS         THSMk2S 
Exptofer-U     TH3JrS 

Monobanders 
204BAS  205BAS  (Special!) 

155  BAS  106BAS 

103  BAS 

VHF,  OSCAR  &  VERTICAL  ANTENNAS! 
SPECIAL:  66 BS  6  Meter  Beams) 
Celt  For  Prices! 


The  "A4  SS"  ■  The  A4  idbander  with  all 

stainless  si  eel  hardware  ■  $319-00! 

Add  30  or  40  meters  with  stainless  hardware 

The  "A744SS"  ■  S79.00 

A3M3SK  Stainless  Kit 

AT43 Addon  Kit . 

A3SK  &  A4SK  Stainless  Kite™.         ^O^ 
AV3  &  AV5  Verticals £?> 

40-2CD  2-eL  40  Mtr.  Beam, , 

Monobanders  For  10,  1 5,  &  20  In  Stock! 
617-6B6  Mtr  BOOMER. 


A14741.A147  20T..... ._ 

215WB  &  230WB  15  &  30  el  2  Mtr. 

AOP  1  Satellite  System- 


** 


4218XL  &  3219  tor  14*  146  MHz. 
220B,  424B  BOOMERS ™, 


Inventory  01  Other  Antennas  A  Ac  cess  ode* 

BUTTERNUT 

HF6V „„„ S11900    Hf  2V „tl  1500 

RMKWKrt .__  4&95  STTNIK1L...., 


TBR-ieOSOol 47.95  SG-3000 Antenna 

Hhdd  ,      .......  t  J 1  Hj.lHJ 


m  Wom/m 


my 

TA33 S249.00   TA33Jr tSftQO    CL31 284,96 

TA-40KR 89.95    PR057 47900    PRO67M_G190Q 


AlttUMMtXA 


DX-A 


$4695       OX-DP     64.95         DX-KT..,,  27.50 

NEW!  DXCC  AM  band  dipote $79.95 

Full  line  Alpha  Delta  switches  &  T  ran  si  traps! 


B8TV... 

G6-144B 


SI  34  95 
..,86,95 


5BTV $124,96 

G7-144    114  95 

114.95 


G7220 
Compete  HF  Mobile  Systems.  CALL  I 


Antenna  Specialists 


ROTORS 


HDRO00 CALL 

I  £A ■  ■■■«■■-■-■■■>■  VrfT^bJL 

HAM  IV CALL 

CO  45 II CALL 

AR40 CALL 

ALLIANCE 
HO-7XwtKttO0 


YAESlimENPRO 

G4D0/400RC 1199.00/229.00 

Kfi-5O0i5QOa 18900/259  95 

G6O0RC , 29995 

KH2000RC 479.95 

KR5400A 316.00 

DAWA 
MR  750  PE. . .CALL 


Modet  SflS  PARAGON 
NEW!  2Q0W  Full  featured  HF  TrariscefirW. 

OTHER  TEN-TEC  PRODUCTS: 
Model  561  Corsair  II 
Model  425  Titan  Linear  Amplifier 
Mode!  229A  2KW  Antenna  Tuner 
Mode!  2510  Satellite  Station 

Model  5250  Argosy  SPECIAL  f 
Full  line  of  litters,  power  supplies,  mobile 
antennas,  and  accessories  In  stock. 

ASTRON  POWER  SUPPLIES 

Rack  mount  and  speaker  models  in  stock! 

RS4A $36.96     R&7A 4796  RS12A 67J95 

RS2QA 64.95     R&36A 129.95  R&5GA 18696 

RS2DM 102.95     RS36M 146.96  RS60M 20695 

V&2DM t19.96  VS36M...„.  109,95  VS5QM 224.96 


FT-757  GXIl    All  Mode  Transceiver 


AMPLIFIERS 


0^  RFC  2-317  ^?&  . 

TEN-TEC  n 


V 


TITAN 

TOKYO  HIGH  POWER 
(HF  VHF  &  UHF  Amps) 

METRON  SOLID  STATE  HF  LINEAR  AMPS 


0> 


MP  J 

Specials  on_ 
&         KEYERS        r0 
J      ACCESSORIES      ^5 


^ 


m     ^ 


«.iil 


l 


Model  1278 
Multimode  Data  Controller 

SSB  ELECTRONIC  &  MICROWAVE 
MODULES  TRANSVERTERS,  PREAMPS, 
&  ACCESSORIES.  CALL! 


We  Ship  Worldwide 


TOWERS 


HY-GAIN 

Crank-up  p  sell -sup  porting,  galvanized  steel 
lowers.  SS  rated  at  9  ft:  HD  at  16  M. 


HG-37SS 
HG54HO 


CALL   Free  Shipping 


HG52SS 
NG-70HD 


ROHN 

Self-supporting;  Ratings:  HOBX  at  IS  ft. 
HBX  at  10  ttb  BX  al  6  ft. 

HBX  40.,  __  1225.00      HDBX  40 282.00 

HBX  48,.... „  305,00      HOBX  4«_ —  380  DO 

HBX  56. „™ 369-00      BX04.._ .429.00 


Galvanized  steel  with  base  and  rotor  plate. 
Today's  best  buy.  Freight  additional  but  you  save 
wkth  our  volume  shipper's  discount! 

GUYED  TOWERS:  Complete  and  ready  to  Install. 


25G 
45G 

55G 


**+  ¥*4-V  »■*»#*  ■.**■  "  ■ 


$55  00 
13&00 
165.00 


All  accessories! 
Call  for  current  prices 


FOLD-OVER  TOWERS: 

FK2S48, ~.S1045,Q0  FK4644,. 138500 

FK2558 ,  1095.00  FK4554 1465.00 

FK2568 ......  1145.00  FK4S64 157500 

Prices  10%  higher  In  western  slates. 
ROOF  TOWERS  &  CLIMBING  BELTS     Cam 


•!■■■«■■    ■■■■•■■Ml 


TOWER  HARDWARE 

Guywire;  &16EHS  /  V*  EHS,  per  ft- 

CCM  Cable  Clamps;  3/16  \  % .. 
Tumbuckles:  3/8"  E  &  E/E  4  J 

WE&E/E&J 
Thimbles:  %"(3ft6  4  ^"caWe>, 

Earth  Anchor:  4  tt.  Screw-In ___ 

preformed  "Big  Grips":  3/16  &  %.. 
Guy  Insulators:  500  DfiG2 


W.15^18 
0.39r0.49 
.6.9577.95 
^95/1395 
.,,0^9 
13.95 


.  . .   . .    .....    .  ......_ 


,2.49/2.99 

169^99 


j.  j.  m  i.     ■    _ 


PH1LLYSTRAN  GUY  SYSTEMS 

HPTG-2 100^4000/6700  Cable... 

Cable  Ends;  9901 LDJ9902LD 

Socketf ast  Potting  Cmpd 


0.30V-50/.70 
6,95710-95 


WIRE  &  CABLE 


BELDEN  COAX 

9913  low  loss.S0.45iM 
RG-213/U(8267)..  .0.46 

RG-6VU(S237) 0.36 

RG6/U(8214) 0.40 


HG  8X(9258) 0.20 

RG-UAW<82ei},.0.41 
RG-58A/U{8259) . .  0.15 
RG-59MJ|8241h-.*Q,16 


RG-2t4AJj826a)  %225ttt 
450  Ohm  Ladder  Line . . , . , T , , . .  .0,10 

*5Qphm  Open  Wire  Line  (100 '  RollJ S1600 

RG  21  ^U  (Economy  cable  as  good  as  any 

al  this  priced , — H — „ 0.32/ft, 


.006 


COPPERWELD  ANTENNA  WIRE 

SOW:  1 2  ga. „  aiO  14  fli^ 

Stranded  14  ga  0.1Q 

Plus  Wide  Selection  Batunt.  Insulators,  Accessories 


ROTOR  CABLE 

Sid  (0-22,  2  161 A19      Hvy  ^18,  2-16). .  .0J6 

Others  In  stock. 

AMPHENOL  CONNECTORS 

RL-259:  std/sWverftefJon „lf„„.„rf  0-89^1 ,25/1,45 

Ua2lS(e261jType  N  Male 2.95 

T1s,  angles,  adaptors.  Jacks.  &  BNC  In  stock! 

COAX  AVAILABLE  IN  PflECUT  LENGTHS  WTTH 
CONNECTORS  ATTACHQX 

COAXIAL  SWITCHES, 

ANDREW  HELIAX  ft  CONNECTORS 

V  LDF4-50A  ™„  CALL      7/8"  LDF5-5QA  ^  CALL 


it's  antenna  season  and  we're  ready!  Call  us  for  all  your  needs.  ALINCO  •  AMERITRON  •  AMP  supply  *  ASTATIC 

•  BENCHER  •  B  &  W  •  CREATE  •  DAIWA  •  MFJ  •  NYEVIKING   •  PALOMAR  *  SANTEC  •  SHURE  *  WELZ  &  MORE 


RETURNS  RE  TMOftlZA 

8UBJE 


:  •■. 


ax. 

>nai 
ex*  ited. 


TO  ORDER 

1800-2 

■'ORMATION.  NICAU  MINNESOTA  &  D* 

218765-3254 

4933032  RFE  Ul 


HCR  Box  43 
Merri field,  MN  56465 
{Located  at  Junction  of  3  &  19) 


CIRCLE  142  ON  READER  SERVICE  CARD 


BENEFITS  FOR  YOU 

GST,  QSL  Bureau;  Awards,  Low  Cost  insurance,  Operating  Aids, 

Government  Liaison  and  More— Much  More! 


I  TEKTRONIX  SCOPE 

AN/USM-281C    (mil-TEK 
7603N11S)   Oscilloscope 

with  8x10  cm  display  and 
two  AM-6565  (7A15N11) 
single  trace  and  one  TD- 1 085 
(7B53AN11)  dual  time  base  **~^ 
plug-ins.  Performs  to  65  MHz  but  100  MH2 
mainframe  accepts  standard  7000-series  plug- 
ins  tor  fuf  I  versatility.  Deflection  5  mv  to  10  V  div 
in  1 1  steps.  Sweep  0.05  us  to  5  S  div  in  25  steps; 
delay  to  0.5  s/rjiv  11. 5*9.7x25. 2,  52  lbs  sh. 
Used-checked  w  book S495 


MEMBERSHIP  APPLICATION 

Name  


Call 


Street 
City  _ 


Prov./State 


PC/Zip 


S25  in  US  S33  elsewhere  (U.S.  funds)  Licensed  amateurs,  or  age  65  or  over  upon  submitting 
proof  of  age.  may  request  the  special  dues  rate  of  S20  tn  the  US  $28  elsewhere,  in  U.S.  funds) 
Persons  age  17  and  younger  may  qualify  for  special  rales,  write  for  application 

For  postal  purposes,  fifty  percent  of  dues  is  aJ located  to  QST,  the  balance  for  membership 

Expires 

Expires 


WRITE  or  CALL  for  probe  and  adapter  availability 


PriCM  F.u.B.  Lima.  0.  -  VISA,  MASTERCARD  Accepted 

Allow  for  Shipping  ■  Write  lor  I  a  lest  dialog  Supplement 

Address  D&pl  73  <  Phone  41 9/227-6573 


1016  E,  I UREKA  -  Bo*    1105  -  LIMA.  OHIO  -  4  5802 


CIRCLE  75  ON  READER  SERVICE  CARD 

itQllicKit  G5RV,  Loop,  &  Dipole  Kits 


Bank.  No. 


The  American  Radio  Relay  League 
225  Main  St.        Newington,  CT.  061 1 1         USA 


73 


Fast  &  Easy  la  Build 

•  Everything  included 

•  Failsafe  visual  instrucuinv 

•  No  measuring  /  cutting 

•  Finish  wucnna  in  mi  nines 

Quality  Components 

•  PresuldWMl  Ampheim]  Pl,25^ 

•  K  ink  proof  Superflcx  win: 

•  PnQy  insulated,  wx  sen  led. 
no-corrode. 


.>:-  ■-■ 


Fastest  A  men 

Antennas  nest 


fd.  wx  seated,      w 
low  noise  deiign    ^\ 

nas  in  I  he  West  \ 


■Full  Size  G5KV 
dipole  coverage  80- 10 
Half  Size  G5RV 
dipole  coverage  40-10 
Quarter  Size  G5KV 
dipole  coverage  20-10 
Marconi  AU u pier  kit 
Anteniiii  tjiundwr  kit 
200'  Datrren  2,W#  line  Si  1.95 
L4xipi,  dipole**  feedlines.  etc. 
Add  S5  Shipping  &.  Handling 
dialog  SI  by  1  §4  class  noil 


S24,a5 

$19,95 

S  4.95 
514,95 


(801)    373*8425     l>.pi  7L  ProvoT  UT 84603-1144 

CIRCLE  302  ON  READER  SERVICE  CARD 


Number  30  on  your  Feedback  card 


{Continued from:  Pee  Wee,  page  324 


Ham  help 


We  are  happy  to  provide  Ham 
Help  listings  free,  on  a  space 
available  basis.  To  make  our  job 
easier  and  to  ensure  your  fisting  is 
correct,  please  type  or  print  your 
request  ctearty  on  a  fufi  (BW  x  1 1) 
sheet  of  paper.  Double  space  and 
use  upper  and  lower  case  letters 
where  appropriate.  Also,  write 
numbers  carefully— a  1.  for  exam- 
pie,  can  be  read  as  an  t  or  an  I  or  a 
7.  Thanks, 

I  need  a  9.0  MHz  USB/LSB 
crystal  filter  assembly  for  a  Drake 
TR-3, 

BobBartolottaKIYFE 

25  Colony  Street 

Ansonia,  CT  06401 

Does  anyone  have  ideas  for  the 
use  of  a  Probescope  Panoramic 
Indicator  or  an  RTTY  test  scope?  I 
have  the  manuals  and  schemat- 
ics. Thanks. 

Donald  R  Lehto  WA7WOC 

P.O.  Box  1411 

Carefree,  AZ  85377 


Your  Bulletin  Board 

I  am  looking  for  the  following 

manuals/catalogs: 

1)  73  Magazine  Feb.  1970.  (Elec- 
tronic Keyer  Information) 

2)  Hewlett  Packard  Catalogs  older 
than  1980 

3)  A  manual  for  a  Marconi  instru- 
ment T72300. 

4)  Substitution  information  for  the 
battery  used  in  the  1707B  oscillo- 
scope, Battery  HP  stock  #101036 . 
Does  anyone  know  its  voJtage  or 
ampere/hour? 

Please  state  manual  costs  be- 
fore shipment. 

Kevin  G.  Meal 

HCR62-222 

Flippin,  AR  72634 

Is  there  anyone  who  has  built 
(or  purchased)  the  K2RIW  amplifi- 
er (QST,  Apr.t  May,  1972)  for  the 
440  MHz  band? 

Gerald  Rose 

524  N.  Quaker  Lane 

Alexandria.  VA  22304 

703-370-1880 


Figure  5  (Ah  Tf\e  atuud  sizr  t  if  the  PChfMird  tract, 
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UNADILLA 

REYCO/INLINE™ 

Amateur  Antenna  Baluns 

For  20  years,  preferred  by  Amateur;  Commercial 
and  Military  Operators.  First  with  built-in  lightning 
arrester— minimizes  TV/,  maximizes  power. 


r 


A 


m 


♦ 


♦ 


W2DU-VHF 

$19.95 


W2ALTT  144  1  W?DU~HF 

$17.95  $19.95 

W2AU  Broadband  Ferrite  Core  Baluns 

Fof  medium  po*«f  (1000  watts  RF  mtn  )  and  broadband  operation  3^*0  MHz. 

W2DU  Non-Ferrite  Very  High  Power  Baluns 

W20U-HF  (High  Powers  UHMHLUX 

"1.^30  MHz 

"  3000-9000  watts  with  1:1  antenna  SWR 

MSOO-50QG  watts  with  2:1  antenna  SWR 

W2DU-VHF  (Hrgh  Power 
and  Extended  flange) 

•30-300  MHz 

*  2000-4000  waits  wilh  11  antenna  SWR 

"1200-2400  walls  with  2:1  antenna  SWR 

W2AU  IT 


* 50 10  50  or  75 10  75  ohms 
'For  dipoles.  Vs,  beams,  quads 

W2AU  4:1 


Purchase  from  any  of  over 

300  dealers  nationwide 

or  order  direct 


■  200  to  50  or  300  lo  75  Ohms 

*  For  high  impedance  antennas  such  as  folded 

dipoles  CIRCLE  256  ON  READER  SERVICE  CARD 

To  request  informational  brochure,  call 

508-475-7831 

write 

ANTENNA'S  ETC. 
PO  Box  215  BV,  Andover,  MA  01810-0814 

Switch  All  Your  Antennas 
Over  One  Coaxial  Feedline 

CIRCLE  141  Oft  READER  SERVICE  CARD 


$20.15 
106 

12VDC 
Energizer 
(Optional) 


Antenna  1 


Antenna  2 


W 


$35,50 

C105B 

2  Position 

On*Off  Coupler 


k  RF+ 
DC- 


$52.00 

105 

DC  Operated 

2  Positron  Relay 

(inside  your 

shack) 


Radio 

(injects  DC 
onto  coax) 

Thts  system  cyperates  from  1.5  to  730  MHz  and  handles  1250  RF  watts. 

Use  our  antenna  switching  kit  and  eliminate  excess  coax  runs. 
With  this  kit  and  a  single  run  of  coax,  you  can  switch  between 
your  antennas  remotely.  Use  to  add  an  antenna  at  modest  cost, 
or  change  array  direction. 

Other  types  and  combinations  of  relays  are  available. 
Please  call  or  write  us  for  more  information,  and  save  on  your 
coax  runs! 

30  day  MONEY  BACK  GUARANTEE  on  all  products 
Unadilla/Reyco/lnline  is  now  a  Division  of  ANTENNAS  ETC. 


Getting  Rich  In 
The  Ham  Market 


Every  time  two  hams  get 
together  at  least  one  says  how 
about  if  wc  were  to  make  this 
great  product  to  sell  to  hams— 
not  realizing  that  the  ham 
"industry    is  probably  one 
of  the  best  possible  ways  to 
guarantee  poverty. 


No,  not  all  hams  are  cheap — not 

all  are  living  on  starvation 

retirement  payments— the  feet  is 

that  some  ham  firms  are  doing  remarkably  well  selling  to  those 

few  hams  who  are  alive  and  well — and  to  the  handful  of 

newcomers  who  blunder  into  our  hobby. 

The  whole  trick  to  survival  in  the  ham  market  is  in  getting  your 
sales  message  to  your  potential  customers— this  is  called 
marketing.  Marketing  includes  making  sure  your  literature  is 
as  good  as  (or  even  better  than)  your  product— and  that  your 
sales  pitch  reaches  those  few  live  hams  who  are  your  best 
potential  customers. 

1 11  bet  you  thought  I  was  never  going  to  mention  73 . 
Advertising  is  going  to  be  one  of  your  biggest  sales  expenses, 
so  give  it  the  serious  thought  it  rates.  Advertising  is  a  very 
we II -developed  an — billions  have  been  spent  on  research  to 
find  out  what  works  and  what  doesn't.  Indeed  I'm  working  on 
a  video  just  on  how  to  advertise.  In  the  meantime,  if  you  can 
take  it,  Til  mercilessly  criticize  your  literature  and  your  ads— 
a  service  no  other  ham  magazine  can  provide  at  any  price 
because  none  of  them  have  anyone  with  anything  even 
remotely  like  the  35  years  I've  had  in  advertising  to  hams. 
Unless  you  fall  into  it,  it's  unlikely  you're  going  to  find  an  ad 
agency  able  to  help  you  sell  to  hams— which  is,  to  be  kind,  a 
unique  group. 

Presuming  that  sales  are  of  some  importance  to  you,  where  do 
you  think  you'll  do  best?  There  are  four  ham  magazines— one 
for  advanced  builders — one  for  contest  fanatics— one  for 
ARRL  fans— and  then  there \s  73— which  appeals  to  active 
hams  with  small  construction  projects,  with  the  only  world  DX 
column,  with  columns  and  news  about  all  of  the  new  ham 
activities  such  as  packet,  RTTY,  Oscar  and  so  on.  The  73 
readers  buy  circles  around  other  magazine  readers  because 
they're  active  and  motivated. 

So  if  you  decide  to  try  and  fight  the  odds  with  a  ham  product, 
give  it  your  best  shot  with  73— and  let  me  help  you  win  with 
powerful,  sales-oriented  literature  and  ads.  A  little  mail  order 
business  at  home  is  a  great  way  to  become  independent — 
millions  are  doing  it.  Remember,  small  business  is  the  real 
strength  of  America , . .  and  it's  about  the  only  practical  way  to 
have  a  crack  at  making  big  money  these  days. 

Write  or  call  the  73  advertising  people— Richard,  Ed,  or  Jim— 
and  let* s  gel  you  started  with  power  ads  which  will  make  you 
money. 

. , .  Wayne 
W2NSD/1 
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BOVE  AND  BEYOND 


Pete  Putman  KT28 
3335  Fteldstone  Dr. 
Doyi&stowrt  PA  18901 

FN27.  .  .Yet  Again! 

Well,  we  did  it.  After  swearing 
never  to  attempt  a  major  multi-op- 
erator VHF  contest  again,  and 
vowing  not  to  tear  my  station  apart: 
for  the  15th  time  in  eight 
years.  .  SCORE  members  made 
a  return  pilgrimage  to  Chin- 
coteague  Island  for  the  1 988  June 
VHF  QSQ  Party. 

Perhaps  such  a  return  was  in- 
evitable. After  last  year's  opera- 
tion  (when  the  equipment  was 
modest  and  the  band  conditions 
anything  but!),  the  second-guess- 
ing commenced  m  earnest.  Could 
we  have  broken  Top  Ten  with 
more  power?  Higher  antennas? 
More  antennas?  More  operators? 
More  towers?  Higher-powered  op- 
erators using  more  antennas? 
The  list  goes  on ... . 

As  1987  turned  into  1988,  I  de- 
cided enough  was  enough.  Like 
General  MacArthur,  I  foolishly 
stood  atop  the  ruins  of  my  January 
SS  station  and  cried,  "1  shall  re- 
turn!" 

Early  Planning 

The  plan  seemed  a  cinch.  Wefd 
recruit  more  operators,  bring 
more  aluminum,  run  more  power, 
and  separate  the  six  meter  station 
trom  the  rest  of  the  group  by  at 
least  five  mites.  Seriously,  we 
planned  on  bringing  two  tower 
trailers  and  several  sections  of 
Rohn  25  to  afiow  more  flexibility, 
especially  on  the  UHF  bands, 
where  rotor  control  was  crucial 
during  the  active  hours. 

By  March,  a  more  ambitious 
plan  superseded  the  first.  We  de- 
cided to  run  stacked  antennas  on 
as  many  bands  as  possible — in- 
cluding six  meters!  We  put  in  a 
great  deal  of  work  assembling 
beams  and  constructing  H-frarnes 
in  the  next  few  months.  Mike 
Crawford  WA2VUN  (whose  ac- 
complishments as  a  welder  and 
tower  aficionado  have  been  well- 
chronicled  in  73)  came  up  with  a 
clever  design  for  both  the  6  and  2 
meter  frames,  using  W"  wall  2" 
diameter  aluminum  tubing  with 
ft*J  stubs  welded  on.  These  stubs 
then  slid  inside  the  cross  brace, 
and  the  assembly  was  secured 
using  %"  X  2  Vs"  stainless  bolts 


VHF  and  UHF  Operation 

and  wingnuts  to  prevent  pin- 
wheeling. 

Antennas 

Ivars  Lauzums  KC2PX  provid- 
ed virtually  every  antenna  used 
from  his  stock  of  F9FT  Tonna 
yagis.  The  5-etement  six  meter 
beam  reviewed  in  the  July  '87  73 
was  the  antenna  of  choice  for  this 
trip.  Although  it's  a  "short"  yagi 
with  a  %  wavelength  boom,  tests 
showed  it  played  very  well  when 
stacked  In  pairs.  We  reasoned  it 
might  work  even  better  in  an  "H" 
configuration,  As  an  added 
bonus,  the  dimensions  of  both  the 
six  and  two  meter  H  frames  were 
identical      ,12'  by  12'. 


Photo  A  A  time -up  view  of  The  "rat  '$ 
nest "  tower,  which  eon  fains  yogis  for 
220* 432 ,  903 ,  1296,  and 2304 MHz* 


Rigs 

I  lined  up  equipment  for  each 
station.  On  six  meters,  we  ran  a 
Microwave  Modules  MMT  50-20 
driving  a  4-100GA  through  an  in- 
termediate amplifier.  A  Yaesu  FT* 
101  was  to  be  the  IF  stage.  Deb 
Davis  at  ICOM  made  a  tremen- 
dous effort  to  secure  one  of  their 
IC-575H  transceivers.  It  would 
have  been  an  ideal  test  of  the  rig's 
capabilities,  but  circumstances 
and  delivery  dates  didn't  work  in 
our  favor. 

An  ICOM  IC-275A  driving  a  pair 
of  3CX800  triodes  at  over  1  kW 
output  to  four  17-element  Tonna 
yagis  was  the  2  meter  rep  for  the 
trip.  Impressive  in  any  amateurs 
book!  220  consisted  of  an  IC-375A 
(reviewed  earlier)  followed  by  a 
rather  impressive  8877  amplifier 
built  by  Tom  Richmond  WB2IEY, 
who  agreed  to  come  along  for  the 


effort.  220  was  the  only  band  that 
didn't  use  four  yagis,  as  mast 
space  limited  us  to  a  stacked  pair 
of  the  new  Tonna  19-element  long 
booms. 

The  IC-475A  driving  a  prototype 
THL-250U  amplifier,  courtesy  of 
Encomm,  lncT  represented  70  cm. 
Over  250  watts  output  fed  four 
Stacked  Tonna  21 -element  yagis. 
We  also  had  a  Henry  2004,  but  felt 
that  constant  retuning  of  the  plate 
line  during  use  wouldn't  be  worth 
the  extra  4  dB  or  so.  Plus,  it  meant 
straining  the  220  volt  supplies  to 
the  limit! 

903  consisted  of  an  SSB  Elec- 
tronics LT-33S  running  barefoot 
to  four  23-element  Tonnas. 
Higher  power  for  33  cm  was  a  pri- 
ority lor  this  operation,  but  with  all 
the  details,  it  slipped  through  the 
cracks. 

1296  was  represented  by  an  IC- 
251  driving  an  SSB  Electronics 
LT-23S,  which  in  turn  fed  a  single 
7269  cavity  amplifier  at  about  45- 
50  watts  output.  The  antenna  sys- 
tem here  was  by  far  the  most  im- 
pressive, with  four  55-element 
yagis  in  an  "H"  pattern.  220  ele- 
ments on  23  cm  is  quite  a  bit  of 
aluminum! 

We  also  had  the  LMW-13S 
transverter  on  2304  with  a  Frontier 
Microwave  10  watt  amplifier  feed- 
ing four  25-element  Tonnas.  In  ad- 
dition to  all  this,  Tom  Hodge 
WA2YTM  came  down  from  Ro- 
chester with  some  neat  gear  For 
3.5  and  10  GHzt  using  Dielectric 
Resonance  Oscillators  <DROs)  for 

9  cm  and  a  pai r  of  Gunnplexers  on 

10  Gigs. 

Band  conditions  had  been 
stellar  on  six  for  days  preceding 
the  event.  A  spectacular  opening 
occurred  on  Monday,  June  6, 
with  openings  from  the  east 
coasl  of  the  US  and  Canada  to 


just  about  all  of  Europe.  Ken 
Birmingham  WB2IFC  worked 
nearly  200  stations  from  Chin- 
coteague.  .  .using  just  over  20 
watts! 

Dame  Fortune  smiled  on  us— 
Ivars  located  another  tower  trailer. 
This  particular  unit,  built  years 
ago  by  Trevose  Electronics  in 
Pennsylvania  for  emergency 
service,  stood  100  feet  tall 
fully  cranked  up.  Tom  Kirk 
KA2VAD  bought  it,  and  we  spent 
the  better  part  of  a  Saturday 
restringing  the  outside  lift  line 
to  make  it  work, 

The  balance  of  the  group 
was:  BiM  Radice  K20WR,  a  long- 
time veteran  of  VHF  contests, 
Steve  Katz  WB2WIK,  familiar  to 
readers  as  the  VHF  editor  of 
CO  Magazine,  and  Rich  Whiten 
WB20TK,  one  of  the  big  guns  on 
six  meters  from  South  Carolina. 
Jim  Jarvis  N2EA  was  also  to 
come  along,  but  unfortunately 
hurt  his  back  and  neck  the  day 
before. 

Bill  arrived  first  at  the  site  on 
Thursday,  9  June.  He  set  up  at  the 
Curtis  Merritt  Harbor  area  with  his 
mobile  trailer  home,  expecting  to 
see  the  rest  of  the  gang  before 
midnight.  Was  he  wrong!  Our 
party  didn't  get  started  until  nearly 
9:30  PM  from  my  house,  with  a 
vant  pickup  truck,  station  wagon, 
and  rental  truck  bringing  the  bulk 
of  the  equipment,  antennas,  and 
accessories.  I  drew  the  unenvi- 
able assignment  of  towing  the 
100  foot  beast,  which  had  a 
tendency  to  fishtail  above  50 
miles/hour,  so  it  was  a  slow,  slow 
trip  rl.We  finally  pulled  in  at  3:30 
AM  and  collapsed  in  the  mobile 
trailer  to  rest  for  a  full  day  of 
antenna  work. 


{Continued  next  month. ) 


Photo  B.  Pete  KT2B  fogging  QSOs  and  updating  dupe  sheets  on  a  AMQ portable 
PC,  Using  the  computer  allowed  the  contest ers  to  produce  clean  logs  16  hour 
after  the  contest  was  aver. 
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ASSOCIATED  RADIO 

8012CONSER     BOX 4327 
OVERLAND  PARK,  KANSAS  66204 

(EVERY  DAY  A  HAMFEST) 

BUY — SELL — TRADE 


VISA— MC 
AMEX— DISC 


ALL  BRANDS  NEW  AND  RECONDITIONED 


WE'LL  BUY  YOUR  EXTRA  RIG 

STATIONS— ESTATES  ETC. 
Call    913/381-5900 

FAX  91 3/648-3020 

SEND  $2  FOR  CATALOG  AND  WHOLESALE  LIST 


HAM  RADIO  LICENSE 
SELF  STUDY  GUIDES 

It  is  easier  than  ever  to  become  a  ham  radio 
operator!  All  of  the  questions  and  answers 
that  appear  on  all  amateur  radio  license 
examinations  are  known  and  published!  All 
manuals  contain  all  word-for-word  ques- 
tions, multiple  choices  with  correct  answer 
identified.  A  short  explanation  tells  you  why 
each  answer  is  correct! 


WRITTEN  TES  T  PREP  A  RA  TfON 


NOVICE 

TECHNICIAN 
GENERAL 
ADVANCED 
EXTRA  CLASS 


(302  Questions) 
(288  Questions) 
(286  Questions) 
(507  Questions) 


$4.95 
$4.95 
$4.95 
$4.95 
$4.95 


(441  Questions) 
{plus  $1,50  shipping  charges  each) 
ALL  5  MANUALS  (Postpaid)  $22.95 

MORSE  CODE  TEST  PREPARA  TION 

The  code  teacher      (0-5  wpm)      $9.95 
(2  cassette  tapes—add  $1.50  shipping) 
3-15  wpm  (Speed  Builder)    $4.95 

13  wpm  Test  Prep  Tape  $4.95 

12-22  wpm        (Speed  Builder)    $4.95 
20  wpm  Test  Prep  Tape  $4.95 

(ptus  $1.00  shipping  charges  per  tape) 
ALL  6  TAPES       (0-22  wpm)         $29.95 
(Six  tapes  0-22  wpm  shipped  postpaid) 

ALL  MANUALS/CODE  TAPES  $49.95 

All  orders  shipped  same  day  received 

Credit  card  phone  orders— 10  a.m. -2  p.m. 

W5YI  MARKETING 

P.O.Box  #565101 
Dallas  Texas  75356 
Tel:  (817)  548-9594 


Something  new  in  a  high  power,  high  quality,  HF  linear  amplifier 

The  Advanced  Radio  Devices  (ARD)  230  series  represents  a  new  generation  in  high  power 
linear  amplifiers*  Utilizing  microprocessor  control*  the  230  provides  full  "HANDS  OFF" 
automatic    operatio  n . 


.    .        /     . -     '     V   ."      .    .      "      . 


w  Full  power  is  always  available 

»  Completely  automatic 

»  Microprocessor  controlled  tuning 

»  No  time  limit  for  QRO 

»  Full  QSK 

»   LCD   metering 

»  VSWR  readout 

»  Microprocessor  controlled  protection 

»  Automatic  tube  monitoring 

»  Easy  modification  for  10  meters 

»   RS-232G  output   for  external  control 

»  Modular  construction 

»  Export/commercial  versions  available 

»  Remote  antenna  switching  control 

»   Remote  control   up  to   250  feet   away 

»  UPS  shippable  (3  boxes) 


Frequency:  all  amateur  (1.8  -  21  MHs) 
Drive:  50-80  watts  for  full  output 
Output:  1500  watts  PEP 
Input  Impedence:  50  ohms  unbalanced 
Input  VSWR:  1.5:1  (higher  on  WARC) 
Output  Impedence:  50  ohms  unbalanced 
Harmonic  Supp:  greater  than   -45  dB 
Iutermod  prods:  more  than  -35  dB  down 
Duty:  CCS  (cont.  commercial  svc) 
Tubes:  EIMAC  3CX800A7  (two) 
ALC:  0  to  -6  VDC 
Output;   Configuration:  Pi-L 
AC  Power:  230  VAC  at  20A 
Size  (WHD  in  inches)  &  Weight 

Microcontroller:   10x6x9  at  S  lbs 
RF/AC  unit:  14x22x13  at  86  lbs 


Orders:  800-368-3270 


Local  &  tech  info 
703-938-3350 


Electronic  Equipment  Bank 

51 6S  Mill  St  NE,  Vienna,  VA  221 80 

(just  minutes  from  Washington,   DC) 
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TH-DX 


Leon  Fletcher  N6HYK 
274  Webster  Drive 
Ben  Lomond.  CA  95005 

Land  of  the  Rising  Sun 

Many  American  hams  know  a 
fair  amount  about  Japan  (JA-JS), 
yet  there  are  many  surprising  de- 
tails about  that  fascinating  coun- 
try not  widely  known. 

For  example,  while  Japan's 
great  economic  growth  is  com- 
mon knowledge,  many 
people  are  not  aware  of 
the  extent  of  that 
achievement.  Japan 
leads  the  world  in  build- 
ing ships,  passenger 
cars,  television  sets,  and 
radio  receivers.  Its  rate  of 
growth  in  manufacturing 
exceeds  that  of  all  other 
non-Communist  coun- 
tries, ft  is  first  place  in 
daily  newspaper  circula- 
tion and  number  of  televi- 
sion transmitters.  More 
people  use  motorcycles 
for  transportation  than 
anywhere  else.  Its  fishing 
industry  is  more  produc- 
tive than  that  of  any  other 
country. 

Today  Japan  is  the 
third  richest  country  in  the  world, 
Some  economists  predict  that 
by  the  year  2000,  just  12  years 
from  now,  Japan  will  be  the  fore- 
most economic  power  in  the 
world. 

It  is  also  widely  know  that  Japan 
is  a  very  crowded  country.  It  is 
slightly  smaller  than  California, 
but  has  nearly  five  times  the  popu- 
lation, in  Tokyo,  the  typical  couple 
lives  in  a  two-room  apartment  of 
only  400  square  feet.  In  suburbia, 
the  average  family  lives  in  a  house 
about  the  size  of  one  of  our  two- 
car  garages,  But  Japan  also  leads 
the  world  in  the  rate  of  housing 
construction. 

Despite  such  cramped  liv- 
ing quarters,  Japan  ranks  first 
among  larger  countries  on  the 
"Physical  Quality  of  Life  Index.1' 
Even  so,  it  also  leads  the  world  in 
the  consumption  of  alcoholic  bev- 
erages. 

Behind  those  rankings,  which 
were  reported  in  George  Kurian's 
New  Book  of  World  Rankings,  are 
Japan's  well-known,  but  unusual, 
management  techniques.  In 
many  firms  employees  start  every 
workday  by  enthusiastically  par- 


Qth  is  Japan 

ticipating  in  what  Americans  call 
"pep  rallies/"  Workers  motivate 
themselves  to  greater  output  by 
chanting  slogans,  poems,  and 
songs.  Typical  is  the  company 
hymn,  "Grow,  Matsushita*  Grow. 
Grow,  Grow." 

In  addition,  in  many  Japanese 
companies,  alt  employees  at  all 
levels,  from  the  newest  laborers  to 
veteran  executives,  participate  in 
decision  making.  In  their  view,  the 


tilizers,  making  the  country  self- 
sufficient  in  riceT  and  nearly  so  in 
fruits  and  vegetables. 

It  is  also  well  known  that  educa- 
tion is  afforded  major  emphasis  in 
Japan.  According  to  the  editors  of 
the  Time-Life  book,  Japan,  the 
Japanese  are  "the  world's  most 
educated  people."  Although  at- 
tendance is  not  required,  more 
than  90  percent  of  Japanese 
youth  graduate  from  high  school 
(In  the  United  States,  only  44.7 
percent  of  our  youth  complete 
four  years  of  high  school.)  On 
tests  taken  by  students  in  19  in* 
dustnalized  countries,  the  Japan- 
ese scored  highest  on  most 
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NAGANO     JAPAN 


JA0DNE 
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OP:      Ken  Wakabayashi 
QTH:    51  2  Wakamiys  Yoshida  Hirooka  Shioltri^h 
NAGANO  399-07  JAPAN  JCC#D915 


decision  itself  is  not  as  important 
as  insuring  that  everyone  is  in- 
formed and  committed. 

While  many  Americans  have 
heard  about  these  curious  pro- 
cesses, fewer  know  that  the  tech- 
niques have  been  unified  in  a 
system  of  management  called 
"Theory  Z/"  Theory  Z  was  named 
by  an  American  management 
consultant,  William  Ouchi.  He 
says  the  theory  is  based  on  the 
concept  "that  involved  workers 
are  the  key  to  increased  produc- 
tivity." 

Many  Americans  know  that  this 
theory  is  now  being  used  in  vari- 
ous forms  and  degrees  by  some  of 
our  own  companies.  The  diversity 
of  those  firms  is  surprising:  They 
include  Hewlett-Packard,  Intel 
Rockwell  International,  United 
Motors,  and  others. 

The  Japanese  have  also  incor- 
porated innovations  into  their  agri- 
culture. The  typical  Japanese 
farm  covers  only  2.5  acres,  At 
the  start  of  this  century,  the  coun- 
try produced  onfy  80  percent  of 
the  food  needed  by  its  residents. 
Today,  Japanese  farmers  use  sci- 
entific methods  and  chemical  fer- 


subjects. 

To  help  insure  academic 
achievement,  Japan  has  more 
than  20,000  private  schools 
specializing  in  preparing  young- 
sters for  the  lough  high  school 
entrance  exams.  They  attend 
these  private  schools  every  morn- 
ing before  going  to  their  regular 
schools,  or  late  in  the  afternoon 
and  early  evening,  and  many  re- 
turn for  still  more  concentrated 
study.  Some  of  these  schools 
even  have  dormitories  for  stu- 
dents who  study  too  late  at  nighl  to 
return  home. 

It  is  generally  known  that 
the  Japanese  are  big  on  proverbs, 
but  it  is  less  well  known  that  many 
of  their  wordings,  which  seem 
so  quaint  to  Americans,  are  in 
essence  quite  common  proverbs 
in  our  country.  For  example: 
The  Japanese  say,  "Ichi  ni  yojo, 
ni  ni  kusri,"  which  translates 
as  "Sanitation  first,  medicine 
next."  We  say,  "An  ounce  of 
prevention  is  worth  a  pound 
of  cure/  They  say,  "Hotoke* 
no-kao  mo  sando/'  meaning 
"Even  Buddha  is  provoked  upon 
being  importuned  three  times/' 


We  say.  "Even  a  worm  will  turn." 
Hamming  in  Japan  also  pro- 
vides some  surprises.  For  exam- 
ple, when  20  meters  is  open  to  the 
Orient,  there  are  so  many 
Japanese  on  the  air  that  many 
American  operators  get  the  im- 
pression that  almost  everyone  in 
Japan  must  be  a  ham.  Actually. 
there  are  only  33.043  Japanese 
hams,  or  one  out  of  every  3,674 
residents,  which  is  about  one-sev- 
enth of  the  United  States1  rat  jo  of 
one  ham  for  every  544  residents. 
But  as  the  typical  US  DXer  knows, 
Japanese  hams  are  persistent, 
diligent,  and  committed.  They 
love  to  contest.  They  compete 
with  a  vengeance.  They 
chase  OSL  cards  like 
gold. 

Yet  apparently  few 
American  hams  realize 
that  the  skills  in  speaking 
English  so  many  Japan- 
ese hams  demonstrate 
often  come  not  from  real 
knowledge  of  our  lan- 
guage, but  from  weekend 
cram  courses  which  spe- 
cialize in  teaching  just 
enough  English  to  handle 
bare-boned  QSOs 

As  previously  noted* 
some  economists  predict 
that  by  the  year  2000. 
Japan  will  be  the  fore- 
most economic  power  in 
the  world.  In  preparation 
for  that  era,  Japan  is 
planning  several  "mega- 
projects/'  On  a  1 ,100  acre  tandfill 
in  Tokyo  Bay,  a  "subeity*'  of  24 
highrise  buildings,  condos,  and 
shopping  centers  will  be  built  for 
44,000  residents  and  115,000 
workers.  Nearby,  a245*acre  man- 
made  island  will  provide  the  head- 
quarters for  international  satellite 
communications,  A  $6.4  billion 
roadway  crossing  the  bay  will  in- 
clude the  world's  longest  bridge 
and  the  world's  longest  underwa- 
ter tunnel.  Ashore.  Japan  intends 
to  build  some  3,700  miles  of  new 
roads,  more  than  50  commuter 
airports,  and  15  international  air- 
ports. 

All  that  does  not  include  the  tun- 
nel and  bridge  completed  this 
year  which,  for  the  first  time,  have 
tied  together  Japan's  four  major 
islands. 

But  DXers  should  really  cheer 

for  Japan's  most  spectacular  pro- 
posal ever:  the  construction  of  an 
island  270  miles  square,  larger 
than  Singapore  and  Hong  Kong 
combined.  The  island  would 
provide  homes  for  about  a  million 
people,  and  would  be  an  indepen- 
dent new  country? 
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ARTER'N'  BUY 


QSLs  TO  ORDER.  Variety  of  styles,  colors, 
card  stock.  W4BPD  QSLs,  PO  Drawer  DX, 
Cordova  SC  29039.  BNB260 

THE  DK'ERS  MAGAZINE  Up-to-date,  infor- 
mative, interesting.  Compiled  and  edited  by 
Gus  Browning  W4BPD,  DXCC  Honor  Roll 
Certificate  2^t.  Send  for  free  sample  and 
subscription  information  today  PO  Drawer 
OX,  Cordova  SC  29039.  BNB261 

POST  CARD  QSL  KIT  Converts  post  cards, 
photos  lo  OSLsi  Stamp  brings  circular  K-K 
Labels,  PO  Box  41 2,  Troy  NY  12181-0412. 
BNS498 

COMMODORE  and  AMIGA  CHIPS  World- 
Wide  Distribution,  Low  prices.  Power  sup- 
plies, diagnostics,  parts,  etc.  Kasara  Mi- 
crosystems, Inc.,  38  Murray  Hill  Drive,  Spring 
Valley,  NY  10977  Call  toll  free  1-800  248- 
2983  or  914  356  31 31    BNB529 

SUPERFA5T  MORSE  CODE  SUPEREASV, 
Subliminal  casselle.  $10.  LEARN  MORSE 
CODE  IN  1  HOUR.  Amazing  new  supereasy 
technique  $10  Both  $17.  Money  back  guar- 
antes.  Free  catalog:  SASE.  Bahr,  Dept  73-5, 
PO  Box  15433,  RiO  Rancno,  NNI  87174 
BN8531 

Sa-220  OWNERS!— Enhance  perform- 
ance—add new  features.  14  step-by-step 
mods  which  include:  :i_med-inpui  6-  and  160- 
meter  operation,  heavy-duty  power  supply 
mods,  full  QSK  operation,  solid-slate  bias 
control,  and  many  more.  Source  of  parts  in- 
cluded. One  time  50%  rebate  for  new  mods 
submitted  and  two  free  updates.  10  pages  of 
tec  h  i  nf  o  o  n  t  he  3-5002 .  Order  today— $  1 0  per 
copy  plus  $1  postage,  SASE  for  info.  8ob 
Kozlarek  WA2SOQ,  69  Memorial  Place.  Elm- 
wood  Park  NJ  07407.  BNB5B1 

MARCO:  Medical  Amateur  Radio  Council  op- 
erates daily  and  Sunday  nets  Medically  ori* 
ented  amateurs  (physicians,  dentists,  veteri- 
narians, nurses,  therapists,  elc.)  invited  to 
Join,  For  information,  wnte  MARCO,  Box  73hs, 
Acme,  PA  15610  BNB612 

WRfTTEN  EXAMS  SUPEREASV,  Memory 
aids  from  psychologist/engineer  cut  study- 
time  50%  Novice,  Tech,  Gen;  $5  each.  Ad- 
vanced, Extra:  £10  each.  Money  back  guaran- 
tee. Bahr,  Dept  73-5,  PO  Box  15433,  Rio 
Ranch o,  NM  87174.  BNB624 

RECHARGEABLE  BATTERIES   NiCd 

Packs/lnseris/Rebuildmg,  Exacl  Replace- 
ment Packs:  Yaesu  FNB2  /  Wilson  BP4 
$22.95,  Santec  142/1500  $21,95,  Motorola 

HT220-Slim  $29.95,  HT220*Qmni  £34,95. 
GE:  PE/MVP  S48.75,  RCA  TacTec  $59.95, 


Battery  Inserts:  I  COM  BP2/CM2  £17.95,  BP3/ 
CM3  $16.95,  BP5/CM5  $23  95,  BP7/BPB 
$29  95,  Kenwood:  PB21  Si  1.95,  PB24 
£19,95,  PB25/25H726  $24,95,  Azden  300 
519,95,  Tempo  S1/270  $21.95,  S1 .2,4,5.15/ 
450  $22-95,  Ten-Tec  2991  $24 .95,  Standard 
BP1/C118  $24.95,  Regency  1000  $19.95, 
3XAA  Phone  $5.75,  Inserts  installed:  ICQM/ 
Ken  add  S4.00,  Rebuilding:  Yeasu  FN63 
$34.95.  FNB4  337.95.  Siandard  BP11 
$27  00,  others  available.  SASE/catalog.  In 
PA  add  6%  Add  $3  Shipping/order  CUN  ARD 
ASSOCIATES,  Dept.  7,  R.D.G  Box  104,  Bed- 
ford PA  1 5522.  BNB628 

ROSS  SSSS  NEW  SPECIALS:  KENWOOD 
TS-440S  $989.90,  TW-4100A  $479.90,  TS- 
140S  $784.90,  TM-721 A  $629.90.  TM-3530A 
$409  90,  TS-780  $76990,  AEA  PK-64A/ 
WHFM  $214.90,  ICOM  IC-290H  $489-90,  IC- 
471  A  $739 .90,  IC-27A  $339.90,  IC-2AT 
$249.90,  IC-781  $5939.90,  YAESU  FT- 
270RH  $299.90,  FT-73RTT  $295.90,  FT- 
747GK  $754.90.  All  L.T.O  (Limited  Time  Of- 
fer) LOOKING  FOR  SOMETHING  NOT 
LISTED??  CALL  OR  WRITE.  Over87B0  ham- 
related  items  in  stock  for  immediate  ship- 
ment. Mention  ad.  Prices  cash,  FOB.  PRE- 
STON. WE  CLOSE  AT  2:q0  SATURDAYS  & 
MONDAYS.  ROSS  DISTRIBUTING  COMPA- 
NY. 78  SOUTH  STATE,  {P.O.  Bo*  234)  PRE^ 
STON  ID  83263  208-852-0830-  BNB654 

K1  BV  DX  AWARDS  DIRECTORY.  Complete 
rules  for  over  830  certificates,  99  countries 
200  pages.  $14.60  Postpaid.  Ted  Mehnosky, 
525  Foster  SI.,  Soulh  Windsor  GT  06074- 
2936.  BNB672 

QSL  &  RUBBER  STAMPS  -  TOP  QUALITY! 

States,  World  Maps,  USA,  Key,  Shuttle, 
Globe  QSLs.  Report  Form  Rubber  Stamps. 
More!  Samples  $1  00  [Refundable  With  Or- 
der!.  Ebbed  Graphics  D-7,  Box  70,  Wester- 
vi lie  OH  43081   BNB675 

COMPUTER  CODE  PROGRAM.  New   Best 

value  Does  everything!  Free  details:  SASE. 
Bahr,  Dept  73-5,  PO  Box  1 5433,  Rio  Rancho, 
MM  87174.  BNB691 

CHASSIS  AND  CABINET  KITS  SASE; 
K31WK.  5120  Harmony  Grove  Road,  Dover 

PA  17315.  8NB698 

CALL  SIGN  BADGES:  Custom  license  plate 
holders  Personal,  distinctive.  Club  dis- 
counts. SASE  WB3GND,  Box  750,  Clinton 
MD  20735.  301-248-7302-  BNB699 

ROSS  $$SS  USED  September  SPECIALS: 
KENWOOD  TS-93QS/WAT  &  2  CW  FILTERS 
S1 499-90,  TH-415A  £269  90,  TR-3600A 


Barter  *N+  Buy  advertising  must  pertain  to  ham  radio  products  or  services. 

Individual  (noncommercial) , 25c  per  word 

L  Commercial  , , . , 60c  per  word 

Prepayment  required.  Count  only  the  words  in  the  text.  Your  address  is 
free.  73  cannot  verify  advertising  claims  and  cannot  be  held  responsible 
for  claims  made  by  the  advertiser.  Liability  will  be  limited  to  making  any 
necessary  corrections  in  the  next  available  issue.  Please  print  clearly  or 
type  (double-spaced). 


1 


L 

90 


No  discounts  or  commissions  are  available.  Copy  must  be  received  in 
Peterborough  by  the  first  of  the  second  month  preceding  the  cover  date. 
Make  checks  payable  to  73  Magazine  and  send  to:  Hope  Currier,  Barter 
'N*  Buy,  73  Magazine,  WGE  Center,  Peterborough  NH  03458. 
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S269.90  TM-421A  $309.90,  TM-411A 
£299,90,  ETO  374A  £1795,90,  YAESU  FT 
ONE/W 3 CW FL- 1  AM FL. $1 29900, FV  200 
VFO  $99.90,  FP-107E  $109.90  DD-1  DIS- 
PLAY $129.90  AMERITRON  AL-1200 
$119990,  LOOKING  FOR  SOMETHING 
NOT  LISTED??  CALL  OR  WRITE.  WE  HAVE 
OVER  300  USED  ITEMS  in  stock.  MENTION 
AD.  PRICES  CASH,  FOB  PRESTON.  WE 
CLOSE  AT  2:00  SATURDAYS  &  MONDAYS. 
ROSS  DISTRIBUTING  COMPANY,  78 
SOUTH  STATE,  P.O.  BOX  234,  PRESTON 
ID  83263;  208-852-0830.  BN67Q9 

DIGITAL  AUTOMATIC  DISPLAYS  All  ra- 
dios.  GRAND  SYSTEMS,  POB  3377,  Dep't  A, 
Blaine,  Washington  98230.  BNB728 

IAMBIC  KEYER  Need  a  small,  low  cost,  low- 
currenl -drain  keyer?  ThisfouHC  CMOS  unit 
will  have  you  slinging  strings  of  dots  and 
dashes  in  no  time,  Designed  by  Paul  Newland 
AD7L  the  unit  features  dot  and  dash  memory, 
side  tone  generator  and  key  circuit  current 
amplifier.  Although  the  low  level  sidetone 
generator  and  keyer  curent  amplifier  were 
touted  as  options  in  the  original  article,  the  kit 
we  offer  includes  both  of  these  functions  Or- 
der ^51-KIT  $19.95  or  assembled  S  tested 
board  For  $29.95  0151-ASY.  Add  $2.50  for 
shipping  per  order.  Calif,  residence  add  6% 
sales  tax.  Visa  &  M/C  accepted.  A  &  A  Engi- 
neering, 2521  W.  La  Pal  ma,  #K,  Anaheim,  CA 
9280 1 ;  7 1 4-9 52-  2 1 1 4 .  Fo r  more  info  on  k it  see 
June  88  QST,  BNB732 

HAM  TRADER  YELLOW  SHEETS.  In  our 
27th  year.  Buy,  Swap,  Sail  ham  radio  gear. 
Published  twice  a  month.  Ads  quickly  circu- 
late-no long  wait  for  results.  Send  #10  SASE 
for  sample  copy.  $1 3  tor  one  year  (24  issues). 
POB.  2057,  Glen  Ellyn,  IL  80138-2057. 
6NB741 

E-Z  CODE  Complete  novice  code  course  on 
90  minute  tape  by  master  instructor  S3  post- 
paid Practice  tapes  at  most  speeds  from  5  to 
20  wpm  $7  postpaid  E-Z  CODE,  Box  29013, 
Atlanta  GA  30359  BNB744 

SSSSS  SUPER  SAVINGS  SSSS$  on  electron- 
ic parts,  components,  supplies  and  computer 
accessories.  Free  40-page  catalog  for  Self 
Addressed  &  Stamped  Envelope.  Get  on  our 
mailing  iisL  BCD  ELECTRO,  P.O.  Box 
830119,  Richardson  TX  75083  or  call  214- 
343-1770,  BNB749 

HAM  RAOIO  REPAIR,  ali  makes,  models.  Ex- 
perienced reliable  service  Robert  Hall  Elec- 
tronics, Box  2B0363,  San  Francisco,  CA 
94128-0363;  408-729-8200  BNB751 

HF  MOBIL  AMP:  50  to  100  watts  input,  660 
PEP  output.  2  to  30  MHz,  Retail  £699,  Guar- 
anteed, Micro  Products,  497  W  Austin  Gid- 
dings TX  78942; 409-5420990,  BNB755 

HAM  HOLIDAY  in  VP5.  Join  cycle  22  fun  from 
rare  DX  QTH  Turks  &  Caicos  islands.  We 
suppiy  transceivers,  antenna,  process  li- 
cense and  offer  accomodations  as  low  as  7 
nights  $390  each  double  occupancy  in  pri- 
vate bungalow.  Direct  Pan  Am  service,  80 
minutes  Miami.  Details  VP5D,  P.O,  Box 
100858,  Ft.  Lauderdale  FL  33310.  BNB760 

WANTED:  Ham  Equipment  and  other  proper- 
ty. The  Radio  Club  of  Junior  High  School  22 
NYC,  Inc.  is  a  nonprofit  organization,  granted 
501(C)(3)  status  by  the  ]RSr  incorporated  with 
the  goal  of  usmg  the  theme  of  ham  radio  to 
further  and  enhance  Ihe  education  of  young 
people.  Your  property  donation  or  financial 
support  would  be  greatly  appreciated  and  ac- 
knowledged with  a  receipt  for  your  tax  de- 
ductible contribution.  Your  card  is  invited  for 
our  "QSL  of  the  Week  Award"  contest  and 
please  join  the  "Classroom  Net"  on  7.238  at 
7AM  daily.  Contact  WB2JKJ  using  the  catl^ 
book  or  telephone  516-674-4072,  24  hours 
seven  days  a  week.  Thank  you!  6 MB 762 

R-390A  Receiver  Parts:  info  SASE.  CPRC- 

28  military  Manpack  Radio,  6  meter  FM,  with 
antenna,  crystal,  handsel:  $22.50,  842,50/ 
pair.  Military-spec  TS-352  VoltGhmf Multime- 
ter, leads,  manual:  $12.50.  $4.50/piece  ship- 
Ding,  £9  maximum,  BaytronicSn  PO  Boy  591  r 
Sandusky,  OH  44870  BNB763 


1988  "Blossom land  Blast"  Sunday,  Octo- 
ber 2,  1968.  Write  "Blast,"  P.O.  Box  175, 
SL Joseph,  Ml  49085  BNB764 

WANTED:  Hatlicrafter  SX-117  Receiver  in 
good,  bad  or  partially  complete  condition, 
write  Joe  Karr  N9FAU,  3800  Cheyenne  CL, 
Racine,  Wl  53404  BWB7S5 

INDIVIDUAL  PHOTOFACT  FOLDERS-  #1  to 
*M400,  $4.00.  rft40l  up.  $6.00.  Sams  books, 
$7  qo  Postpaid.  Aleen  Loeb.  414  Chestnut 
Lane,  East  meaddow,  NY  1 1554  BN8766 

VHFTO  MICROWAVE  PARTS:  GaAsFETS, 
MMIC's,  transistors  etc.  SASE:  WA31AC, 
7148  Montague  St.,  Philadelphia,  PA 
19135,  BNB771 

HAM  PLAGUES  Yourcallsign  custom  routed 
and  finished  in  cedar,  appro*  4  xi2.  Perfect 
for  wall  or  desk.  Money  back  guarantee, 
$14.96  ea.  plus  $2  50  postage,  fin  Wl  add 
5°/6).  Send  check  and  QSL  to-  Country 
Carver.  P.O,  Box  18727.  Milwaukee,  Wl 
53218.  BMB772 

CALL  LETTERS  Attractive  Magnetic  Call  Let- 
ter  Strip  for  your  car  in  lieu  of  expensive  li- 
cense plates.  White  on  black  with  letters  ap- 
prox.  1  inch  high.  Send  $9  +  $1  shipping  and 
handling  with  your  call  and  address  to  Bob 
Johnson.  P.O.  Box  14305,  Columbus,  OH 
43214.  BNB773 

TRADE  DRAKE  W-4  WATTMETER  for  your 
RX-100Palomar  antenna  bridge.  N5AX,  2749 
Apollo  Dr.,  Barstow,  C A 9231 1 .  BNB774 

HAMLOG  COMPUTER  PROGRAM  Full  fea- 
tures. 17  modules.  Auto-logs,  7- band  WAS/ 
DXCC  Apple  S19.95.  IBM,  CP/M,  KAYPRO, 
TANDY.  C1 23  $24.95    73-KA1AWH,   PB 

20 1 5.  Peabody.  MA  0196O  BNB775 

WANTED:  AEIied  Radio  AX-19Q,  SX-190,  All 
Knight-Kits,  Manuals,  Latayette  CB,  S.W,, 
Ham.  Hallicrafters  SX-133  with  R-51  Speak- 
er, HA-19  CaL.  HT-33B  Linear  Amp.,  Ham- 
marlund  HQ-180  wilh  S-200  Speaker  Allied, 
Lafayeiie.  Heath,  Radio  Shack  Catalogs., 
QST  Magazin&s  1 920-1929  wilh  yearly  Hand- 
book. Anthony  J.  Mignogna,  25432  Second 
Street,  El  Toro,  CA  92630.  BNB776 

WAMTED:Shortwave  Handy  or  Mobile 
Transceiver.  DL4KBY  P.O  Box  1S24,  D-5020 
Frechen  1 ,  West  Germany.  BNB777 

HAM  KIT/64  for  lheC-64/l2B.  Amernu  driven 
disk  containing  CODE  MASTER/64  a  ver- 
satile code  practice  program,  with  CPO  direct 
code  key  connection  fully  adjustable  speed 
and  characters,  optional  Farnsworth. 

Also  ANTENNA  TAPEMEASURE  a  com 
prehensive  antenna  construction  aid  with 
graphics,  line  ot  sight  and  more.  FREE  bonus 
mini  muff  program:  Send  §  19.95  to:  SOLAR 
WIND  SOFTWARE  301  OJAI  RD.,  BOX  188, 
SANTA  PAULA.  CA  930&0.  BNB778 

WANT  73  MAGAZINE  J  AM.  1961,  DEC  1964 
issues.  W9SS,  5006  N.  Second  St ,  Loves 
Park,  IL  61 1 1 1  5809.  BN6779 

LABORATORY  Equipment,  Electronic  Test 
Equipment,  Components^  Unusual  Items. -In* 
dustnal  and  Government  Surplus  and  priced 
Cheapl  Send  50f  for  catalog  lo:  Lehman  Sci- 
entific  Equipment,  R.D*  1,  Bo*  580, 
W  r  ig  htsv  i  I  le ,  PA  1 7368   BN  B7S0 

W A NTED :  Micmwa ve  Systems  News  (MSN) 
RF  Design  and  QEX  Magazines  (1980- 
present)  Call  collect  519-742-4594  {Ontario] 
after  6PM  Eastern  time.  BWB7S1 

WANTED:  MILITARY  SURPLUS  RADIO 
EQUIPMENT.  WE  NEED  ARC- 164,  ARC- 
114.  ARC-115,  ARC-116.  ARC  159.  ARC186, 
ARN-118,  RT-1159A,  APN-171.  GRR23, 
GRR-24,  COLLINS  GRC-171,  718U-5,  719A, 
TOP  DOLLAR  PAID  OR  TRADE  FOR  NEW 
AMATEUR  GEAR,  WRITE  OR  PHONE  BILL 
SLEP,  704-524-7519.  SLEP  ELECTRONICS 
COMPANY,  HIGHWAY  411.  OTTO,  NO 
28763  BNB7S2 
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Figure  9.  This  is  the  toss  analysis  for  the  arrange- 
ment in  Figure  & 

Why  are  reports  from  the  fringes  im- 
proved with  the  higher  SWR  antenna  wiih  the 
radials? 

A  knowledgeable  member  of  ihe  commit- 
tee examined  the  data  that  was  gathered  and 
reasoned  that  without  the  radials  the  total 
impedance  that  the  whole  antenna  system  saw 
was  a  simple  impedance  divider  consisting  of 
the  antenna  impedance  of  25D  and  the 
ground  resistance  of  25Q.  This  situation  is 
the  same  situation  thai  exists  with  any  di- 
vider Therefore.  50  percent  of  Joe's  radiat- 
ing power  was  being  radiated  by  the  antenna 
into  the  ether  and  50  percent  was  going  into 
heating  up  the  ground.  When  the  radials  were 
installed  the  ground  resistance  went  to  zero, 
essentially  and  the  load  that  the  antenna  sys- 
tem saw  consisted  onlv  of  the  antenna 
impedance.  Since  the  antenna  impedance  was 
25Q.  working  in  a  50Q  system  the  SWR  had 
to  come  out  to  be  50:25  or  2: 1.  The  major 
difference  being  that  all  of  the  transmitter 
power  output  was  going  into  antenna  radia- 
tion except  for  losses  in  the  transmission  line. 

The  Bottom  Line 

What  were  the  actual  powers  radiated  in 
each  of  these  instances? 

The  power  output  of  Joe's  rig  was  KH) 
watts  as  measured  into  a  dummy  load.  In 
order  to  get  to  the  antenna,  Joe  had  to  run  KM) 
feetofRGg/U, 

From  the  chart  .the  loss  per  100  feet  of  RG 
8/U  at  7.0  MHz  is  0.42  dB.  This  means  that 
when  Joe's  transmitter  output  of  100  watts 
gets  to  the  antenna,  there  is  only  90*9  watts 
left.  The  rest  is  lost  in  the  coax.  In  the  first 
instance  when  Joe  was  operating  without  ra- 
dials with  an  SWR  of  1 : 1 .  a  25Q  RF  ground 
return,  50%  of  his  usable  power  went  into  the 
ground,  or  a  loss  of  an  additional  3.0  dB  for  a 
total  loss  of  3.42  dB. 

When  Joe  was  operating  without  radials 
and  a  good  SWR  his  total  radiated  power  was 
down  to  45.5  watts  from  his  original  100 
wans. 

When  ground  radials  were  installed  the  for- 
ward line  loss  of  0.42  dB  still  existed.  The 
only  other  loss  experienced  was  an  additional 
loss  due  to  the  2;  I  SWR+  What  does  this 
mean? 

The  incident  power  wave  suffers  a  loss 
due  to  transmission  line  attenuation.  In  an 
unmatched  antenna  system  there  is  an  addi- 
tional loss  that  the  reflected  power  wave  mi  I 
fers  in  its  travel  from  the  antenna  back  to  the 
transmitter  end  of  the  transmission  line.  The 
additional  loss  amounts  to  about  0 . 1 1  dB 
(from  the  graph  for  a  total  loss  of  0.53  dB. 
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Figure  /0.  Ratio  of  reflected  power  based  an  SWR. 

When  Joe  was  operating  with  radials  and 
experiencing  the  higher  SWR  his  radiated 
power  was  88.5  watts.  Compare  this  with  the 
45,5  watts  from  an  antenna  system  with  an 
SWR  of  1:1.  How  can  this  be?  Isn't  reflected 
power  lost  and  dissipated  in  the  finals  of  the 
transmitter? 
The  answer  to  both  of  these  questions  is 
"No/"  As  stated  earlier,  as  long  as  you  can 
provide  a  conjugate  match  with  the  transmit- 
ter output  tuning  or  other  matching  circuit 
(Transmatch).  the  impedance  that  the  reflect- 
ed wave  sees  at  the  transmitter  end  of  the 
transmission  line  is  0±jX,  No  power  is  ab- 
sorbed. It  looks  like  a  short  circuit  where  the 
electric  field  collapses  and  the  magnetic  field 
increases.  This  causes  total  re  reflection  of 
the  re  Heeled  wave  back  towards  the  antenna 
and  is  additive  to  the  transmitter  supplied 
power.  The  reflected  power  wave  never 
reaches  the  finals.  The  reflected  wave  does 
cause  a  change  in  the  input  impedance  of  the 
antenna  system  that  must  be  tuned  out.  If  this 
is  not  done,  the  finals  will  dissipate  power 
that  it  cannot  deliver  to  the  antenna  system 
due  to  a  mismatch  between  the  transmitter 
and  the  antenna  system, 

Kccdline  Radiation 

What  about  feed  line  radiation  with  the 
higher  SWR? 

Hog  wash!  The  feed  line  is  completely  en- 
closed in  the  outer  shield  o\  the  coax.  One 
way  a  feed  line  can  radiate,  and  not  to  any 
significant  amount,  is  for  the  transmission 
line  to  be  asymmetrically  placed  with  relation 
to  the  antenna.  If  Joe  had  wrapped  his  coax 
around  the  radiating  element,  a  current  would 
have  been  induced  in  the  outer  skin  of  the 
shield. 

Another  way  a  feed  line  can  radiate  is  when 
the  currents  in  the  two  conductors  arc  un- 
equal. This  happens  when  you  feed  a  bal- 
anced antenna  with  unbalanced  transmission 
line.  Feedinean  inverted  V  directly  with  coax 
is  the  most  common  situation  of  this  type  of 
condition.  The  cures  are  either  to  use  a  balun 
(explained  later),  or  to  detune  the  transmis- 
sion line  by  selecting  line  lengths  from  the 
ARRL  Antenna  Book,  Chapter  3,  Fig,  3-49. 
But  this  has  no  relationship  to  the  SWR.  The 
only  lime  feed  lines  radiate  is  when  some- 
thing else  is  wrong. 

A  True  Story 

Another  scenario  follows,  This  is  a  true 
story  and  it  concerns  an  antenna  situation  at 
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Figure  If.  VHF  transmatch. 

the  QTH  of  a  fellow  amateur.  It  shows  the 
relative  unimportance  of  SWR  as  a  stan- 
dalone entity. 

This  fellow  is  interested  in  packet.  And 
since  packet  is  usually  operated  simplex  on 
VHF,  he  decided  to  run  a  lot  of  power:  100 
watts.  An  8-9  year  old  Ringo  Ranger  was  on 
his  roof  and  was  fed  with  100  feet  of  RG 
58/U.  Alter  some  power  supply  agonies,  we 
got  the  rig  on  the  air  and  measured  an  SWR  of 
1.2:1  at  the  input  to  the  transmission  line.  We 
were  encouraged,  just  like  Joe  Ham.  Since 
the  antenna  and  connectors  had  been  exposed 
for  a  long  time.  1  suggested  an  up  close  in- 
spection ,  We  look  the  SWR  meter  with  us  and 
hooked  it  up  right  at  the  base  of  the  antenna. 
The  transmitter  was  turned  on  and  the  SWR 
measured  3:1  between  the  antenna  and  the 
feed  line,  How  can  this  be?  The  SWR  was  so 
good  at  the  input  end  and  so  bad  at  the  antenna 
transmission  line  junction.  I  got  out  the 
ARRL  Antenna  Book  and  on  page  76, 1o  and 
behold ,  there  appeared  almost  the  exact  situa- 
tion that  we  had.  It  was  surprising  to  me  that 
the  loss  in  100  feet  of  RG  58/U  at  1 50  MHz  is 
6dB,  Refer  to  Figure  6  to  see  that  RG  58/U  is 
not  very  good  at  these  frequencies. 

Of  the  original  100  watts  in,  only  25  watts 
reached  the  antenna.  The  rest  was  dissipated 
in  the  coax. 

From  Figure  10  it  can  be  seen  that  a  mis- 
match of  3: 1  means  that  24%  of  the  power 
will  be  reflected,  or  0.24  X  25  watts  =  6 
watts.  Of  the  25  watts  reaching  the  antenna,  6 
watts  would  be  reflected.  In  its  travel  from 
the  antenna  back  to  the  input,  this  6  watts  will 
see  the  same  6dB  attenuation  as  the  incident 
wave.  So  6  watts  attenuated  by  6dB  means 
that  1 .5  watts  arrives  back  at  the  input  as  the 
measured  reflected  power  wave.  100  watts 
measured  going  in  and  L5  watts  measured 
coming  back  yield  an  SWR  of  L2: 1 . 

The  cure?  Replace  the  RG  58/U  with  lower 
loss  cable,  such  as  RG  8/U,  to  reduce  the  line 
losses  and  usea  VHF  Transmatch  to  accom- 
modate the  mismatch  at  the  antenna. 

By  itself  the  SWR  looked  excellent.  But  by 
itself  the  SWR  is  by  no  means  a  measure  of 
antenna  system  efficiency- 

Insertion  Loss 

You  don" I  get  something  for  nothing. 
Adding  a  Transmatch,  or  any  kind  of  match- 
ing device  will  cost  you.  The  cost  is  called 
"insertion  loss"  and  it  means  exactly  what  it 
says.  If  you  insert  something  in  the  antenna 
system,  there  is  a  price  to  pay. 

The  widely  used  Transmatch  insertion  loss 
has  been  pegged  at  3%  by  Lew  McCoy,  the 
inventor.  Other  types  of  antenna  tuners  will 
probably  be  about  the  same.  [Pan  two  in  next 
month's  issue  of  73 |B 

73  Amateur  Radio  •  September,  1988    91 


Others  May  Try  to  Imitate,  But 


#  •  • 


• 


• 


Advanced  Electron*:  Applications,  (nc 


DCO 


(OLD       M  +                   »  S 

EHROW      HX£.      PHASE      STBY 

i                                                   -                         ■                         . 

t      SE**a      OQMV 

1 

ti  □          rc      gvtR 

MOO£  L     FEC         ASai    BAUDOT 


Model         ^1 

I  ■11     I  ^^H  ^K^Xc 


PAKRATT  232 


COS        CM3       tAAMS 


STATUS 


PKT      V0« 


MODE 


Morse  Code  -  Baudot  -  ASCII  -  AMTOR  *  Packet  -  Facsimile  -  Navtex 

Amateur  Net  Price  $319.95 


It's  a  lesson  you  learn  very  early  in  life.  Many  can  be  good,  some  may  be  better,  but  only  one  can  be 
the  best.  The  PK-232  is  the  best  multi-mode  data  controller  you  can  buy. 


1  Versatility 


The  PK-232  should  be  listed  in  the 
amateur  radio  dictionary  under  the 
word  Versatile.  One  data  controller 
that  can  transmit  and  receive  in  six 
digital  modes,  and  can  be  used  with 
almost  every  computer  or  data  ter- 
minal. You  can  even  monitor  Navtex, 
(he  new  marine  weather  and  naviga- 
tional system,  Don't  forget  two  radio 
ports  for  botli  VHF  and  HF,  and  a  no 
compromise  VHF/HF/CW  internal 
modem  with  an  eight  pole  bandpass 
Filter  followed  by  a  limiter  dis- 
criminator with  automatic  threshold 
control. 

The  internal  decoding  program 
(SlAMtm)  feature  can  even  identify 
different  types  of  signals  for  you,  in- 
cluding some  simple  types  of  RTTY 
encryption.  The  only  software  your 
computer  needs  is  a  terminal  program. 
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PC  Pakran  Packet  TX/RX  Display 


Facsimile  Screen  Display 

2  Software  Support 

While  you  can  use  most  modem  or 
communications  programs  with  the 
PK-232,  AEA  has  two  very  special 
packages  available  exclusively  for  the 
PK-232...PC  Pakran  with  Fax  for 
IBM  PC  and  compatible  computers, 
and  Com  Pakratt  with  Fax  for  the 
Commodore  64  and  128, 

Each  package  includes  a  terminal 
program  with  split  screen  display, 
QSO  buffer,  disk  storage  of  received 
data,  and  printer  operation,  and  a 
second  program  for  transmis- 
sion/reception and  screen  display  of 
facsimile  signals*  The  IBM  programs 
are  on  5-1/4"  disk  and  the  Com* 
modore  programs  are  plug-in  ROM 
cartridges. 


3  Proven  Winner 

No  matter  what  computer  or  ter- 
minal you  plan  to  use,  the  PK-232  is 
the  best  choice  for  a  multi-mode  data 
controller.  Over  20,000  amateurs 
around  the  world  have  on-air  tested 
the  PK-232  for  you.  They,  along  with 
most  major  U.S.  amateur  magazines, 
have  reviewed  the  PK-232  and  found 
it  to  be  a  good  value  and  excellent  ad- 
dition to  the  ham  station. 

No  other  multi-mode  controller  of- 
fers the  features  and  performance  of 
the  PK-232.  Don't  be  fooled  by  imita- 
tions. Ask  your  friends,  or  call  the 
local  amateur  radio  store.  We're  con- 
fident the  PK-232  reputation  will  con- 
vince you  that  it's  time  to  order  your 
very  own  PK-232. 

Call  an  authorized  AEA  dealer 
today.  You  deserve  the  best  you  can 
buy,  you  deserve  the  PK-  232, 

Advanced  Electronic 
Applications,  Inc. 

P.O.  BoxC-2160 
Lynnwood,  WA  98036 

206-775-7373 


^C^  Brings  you  the 
#*%fc^%  Breakthrough! 
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HITACHI  SCOPES 


15-25%  Discount 


VI 060 
100MHz 

$1285 


V660  60MHz  Dual  Trace  $949 
V422  40MHz  Dual  Trace  $699 
V21 2     20M  Hz  Dual  Trace  $379 


ELENCO  PRODUCTS 

AT  DISCOUNT  PRICES! 


$498 

MO- 1252 


Scopes 

MO-1252  35MHz  Dual  I  race  $498 
MO-1251  20MHz  Dual  Trace  $349 
w/Two  1x,  10x  100MHz  probes,  manual 
S-3000  10MHz  fully  calibrated  $239 
P-2  Scope  Probe  1 00M Hz  $23.95 
P-1  Scope  Probe   65MHz  $19.95 


GF-8016  Function  Generator 
with  Froq.  Counter 


$239.95 


Sine,  Square,  Triangle 
Pulse,  Ramp,  .2  to  2MHz 
Frequency  .1  thru  10MHz 

CF-8015  without  Fr#q.  M«t#r  $179 


Digital  Triple  Power  Supply 
Model  XP.765    523995 

0-20V@  1A 

0-20  V@  1A 

5V  @  5A 

Fully  Regulated,  Short  Circuit  Protected 
with  2  Limit  Cont.  3  Separate  Supplies 

XP-660  w/  Analog  Meter*  $169.95 


Multi-Function  Counters  F-1000 

12QHz 
$259.95 


Frequency,  Period 
Stabilized  Crystal 


F-100 
120MHz 

$179.95 

,  Totalize,  Self  Check  with  High- 
Oven  Oscillator,  8  Digit  LED  Dis 


Digital 
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$1 38.00] 

Mod*l 

LC-tBOO 

Measures 

Inductors,    i 

Capacitors, 
Resistors 

4p  *■ 

Multimeter  with 
Cop.  and  Trent, 
Tester 

$55.95 

Mod«l 
CM- 1500  A 

8  Functions  - 
with  Case 


C&S  Sales  lnc.?  1245  Rosewood 
Deerfield,  IL  60015  (312)  459  9040 
800-292-771 1  ASK  FOR  CATALOG 
15  Day  Money  Back  Guarantee 
2  Year  Limited  Guarantee 
Add  5%  for  Postage  (110  max) 
IL  Res,,  7%  Tax 


GEM  QUAD  PRODUCTS  (1987)  LT 


Chosen  By  Amateurs  For  Over  15  Years. 
Winner  of  the  Manitoba  Design  Institute 
Award  of  Excellence. 
Wilt  Accommodate  New  Bands  From 
2  To  20  Meters. 
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2  Element  $250.00 

3  Element  $420.00 

4  Element  $565.00 
Price  is  F.O.B.  Boissevain. 

Includes  U.S.  Custom  Duty. 

Kit  Includes:  Spider,  Arms.  Wire,  Balun 

Kit  and  Boom  Where  Needed 


Boissevain,  Manitoba,  Canada  RIKiEO 
P.O.  Box  291 ,  Telephone  (204)  534-6184 


The  '850  Found  a  New  Friend 
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The  industry  standard  RC-850  Repeater  Controller  can 

now  talk  with  your  computer. 


And  there's  so  much  for  them  to  say! 

The  4850  computer  interface  improves  the 
man  age  men  t  of  your  voice  repeater  system, 
It  allows  you  to  command  and  program 
interactively  from  your  term  trial  or 
personal  computer  using  a  MGDfcM  or 
packet  TNC.    Even  preview  and  edit 
repeater  messages,  by  typing  words  from 
the  controller's  vocabulary  directly  into 
message  slots. 

Retrieve  and  catalog  data  relating  to  your 
site  measurements*  equipment  status,  and 
repeater  and  command  activity.    Download 


and  print  ou[  the  information  programmed 
into  your  controller.  And  view  your  system 
"front  panel*  on  your  computer  screen. 

You'll  find  the  KC-850  controller  on  the 
leading  voice  repeaters  around  the  world, 
ACC  pioneered  remote  programming  of 
repeaters  -  and  continues  to  pioneer  with 
remote  computer  access.    While  the  rest 
of  the  world  just  talks  about  catching  up, 
ACC  continues  to  lead  the  way  In  advanced 
repealer  technology. 

Now,  with  Its  computer  interface,  the  'R50 
can  be  best  friends  with  your  computer. 


CICC 


advanced 
computer 
controls,  inc. 


2356  Walsh   Avenue*  Santa  Ctera,  CA     95051      (408)  727-3330 


CIRCLE  1  ON  READER  SERVICE  CARD 


CIRCLE  350  ON  READER  SERVICE  CARD 
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Number  34  on  your  Feedback  card 


FECIAL  EVENTS 

Ham  Doings  Across  the  Country 


PUSAN  KOREA 
SEP  1 -OCT  5 

During  the  Seoul  Olympic  Games, 
the  Pusan  Kyong  Nam  Branch  of 
KARL  will  be  operating  6K88BYC  for 
members  of  KARL,  Olympic  partici- 
pants, and  visiting  hams.  There  are 
special  awards  for  the  three  classes: 
A  =  HL5AP.  B  -  HL88AP,  C  = 
HL5AP  and  HL88AP.  Contact  By- 
ong-joo  Cho  HL5AP,  P.O.  Box  4, 
Haeundae,  Postal  No.  612-600,  Pu- 
san, Korea,  C.C 

ANAHEIM  CA 
SEP  2-4 

Hamcon  88,  sponsored  by  the  Or- 
ange County  Council  of  Amateur  Ra- 
dio Organizations,  will  be  held  at  the 
Disneyland  Hotel.  The  convention 
includes  technical  sessions  and  fo- 
rums, VEC  exams,  Woulf  Hong, 
banquet,  Sunday  T-hunt,  and  the  lat- 
est equipment.  Contact  Hamoon 
!nc,w  PO  Box  3695 ,  Huntington 
Beach  CA  92605. 

TITUSVILLE  PA 
SEP  3-4 

N3GCN  will  operate  from 
Titusville,  Pennsylvania,  from 
14002  to  2230Z  daily  to  commemo- 
rate the  3rd  year  of  the  Oil  Creek  and 
Titus vi lie  Railroad.  Suggested  fre- 
quencies are  CW:  lower  25  kHz  of 
Novice  subbands;  SSB:  lower  25 
kHz  of  General  bands  80  to  1 5;  also 
Novice  SSB  28.350.  For  special  QSL 
send  SASE  or  IRCs  to  N3GCN/ 
OL2T,  RFD  1t  Box  143-G,  Titusviife 
PA  16354.  DX:  QSL  to  K3HWL,  c/o 
3rd  District  OSi  Bureau. 

WATERFORD  CT 
SEP  3-5 

The  Tri-City  ARC  will  operate 
KA1BB  from  the  Waterford,  Con^ 
necticut  I -95  weigh  station  to  pro- 
mote safe  Labor  Day  driving.  This  is 
in  conjunction  with  the  6th  annual 
Stay-Awake  Coffee  Stop  offered  by 
BSA  Troop  24,  Niantic,  CT.  Opera- 
tion will  be  from  1700Z  to  2300Z  in 
the  middle  of  the  80P  40,  20,  and  15 
meter  general  class  phone  and  CW 
bands.  Talk-in  to  Coffee  Stop  on  PM 
146,52  direct  and  CB  Channel  19. 
QSL  with  SASE  via  Tri-City  ARC,  PO 
Box  686,  Groton  CT  06340.  For  in- 
formation,  contact  Bob  Dargei 
KA1BB,  8  Wiilow  Lane,  East  Lyme 
CT 06333;  203-739-801  &  1300, 

SAN  MATEO  CA 
SEP  3=9 

The  San  Mateo  RC,  station 
W6LMN  operating  as  W200LMN. 
will  celebrate  the  200th  anniversary 
of  the  US  Constitution .  It  will  operate 


all  modes  and  bands  from  1500Z  to 
0500Z  daily  on  the  beginning  date 
until  2359Z  on  September  9.  For  a 
QSL,  send  your  QSL  and  a  large 
SASE  to  W6LMN  Trustee,  PO  Box 
751,  San  Mateo  CA  94401. 

ORANGE CA 
SEP  3-9 

The  Rockwell  (Autonetics  Elec- 
tronics Systems)  RC  wil!  operate 
WB200YPX  to  celebrate  the  an- 
niversary of  the  Constitution. 
Suggested  frequencies;  25  kHz  from 
low  end  of  general  phone  bands;  50 
kHz  from  low  end  of  CW  bands; 
Novice  CW-7H5,  21:1 15,28.115. 
Special  QSL  card  for  SASE  to  Dan 
Viofette  KI6Xt  1122  E,  Sail  Ave,, 
Orange  CA  92665. 

ATLANTIC  CiTY  N  J 

SEP  7-10 

Southern  Counties  ARA  will  oper- 
ate K2BR  from  the  Miss  America 
Pageant  on  the  suggested  frequen- 
cies: Phone,  25  kHz  inside  lower 
general  class  band;  CW,  65  kHz  low- 
er band;  and  Novice,  28.100-28.500 
MHz.  For  QSL,  send  an  SASE  010 
via  SCARAf  PO  Box  121  f  Lmwood 
NJ  08221. 

PUT-IN-BAY  OH 
SEP  9-11 

The  Oliver  Hazard  Perry  Expedi- 
tionary Force  will  occupy  Perry's 
Victory  and  International  Peace 
Memorial  to  commemorate  the 
175th  anniversary  of  The  Battle  of 
Lake  Erie  and  Canadian-American 
peace  and  friendship.  WD8LKI  wil! 
operate  on  suggested  frequencies 
28.365,  21.365,  14,265,  7.265,  and 
3.965  MHz.  For  certificate,  send 
QSL  and  large  SASE  to  Como>  Wilts, 
30372  Bates  Road,  Perrysburg  OH 
4355U382& 

UNIONTOWN  PA 
SEP  10 

Uniontown  ARC  W3PIE,  celebrat- 
ing its  50th  year,  will  hold  its  39th 
Annual  Gabfest  on  the  Club 
grounds.  Registration,  $3  each  or 
two  for  $5,  Talk-in  on  147.045/645 
and  145.17/144.57.  U.A.R.C. 
Gabfestf  %John  T,  Cermak 
WB3DOD,  PO  Box  433,  Republic  PA 
15475,  412-246-2870 

BOONE  1A 
SEP  10 

The  Boone  A.R.E.S.  will  operate 
K0CY  from  1400Z  to  2300Z  in  con- 
junction with  the  12th  annual 
"Pufferbilly  Days"  commemorating 
the  railroad.  Frequencies:  7.260, 
14.300,  28.385,  145.01  packet,  and 


146.25/.85  RPT.  For  QSL,  send 
SASE  and  QSL  to  Pufferbiiiy  QSL} 
PO  Box  127,  Boone  fA  50036, 

TUSCALOOSA  AL 
SEP  10 

Using  calls! gn  KC4GS,  the  West 
Alabama  ARS  will  operate  a  special 
event  station  honoring  college  foot- 
ball and  coach  Paul  1JBearn  Bryant. 
The  club  will  operate  in  the  bottom 
25  kHz  of  the  general  80-40-20-15 
meter  bands  and  monitor  the  club 
repeater  on  147.90/.30  MHz.  QSL 
and  SASE  for  8V2  x  11  certificate  to 
WAARS  (Bear  Station),  PO  Box 
1741,  Tuscaloosa  AL  35403  or  caff- 
book  address  of  WD4DA  T. 

MILFORDCT 
SEP  10 

The  Greater  Bridgeport  ARC  will 
operate  WA1RJI  at  the  17th  annual 
Engine  260  Antique  Fire  Apparatus 
Show  and  Muster  at  Eisenhower 
Park.  Phone  frequency,  14.300  from 
1400Z  to  22O0Z,  For  special  certifi- 
cate, send  9x12  SASE  to  GBARC, 
%Sterting  House  Community  Cen- 
ter, 2283  Main  St.,  Stratford  CT 
06497. 

STIRLING  NJ 
SEP  11 

The  Tri-County  Radio  Association 
is  sponsoring  their  annual  indoor 
Hamfest/Flea  Market  from  8  AM  to  3 
PM  in  the  Passaic  Township  Com- 
munity Center.  Cost  $3,  tables  $8 
($10  with  power),  reserved  tailgat- 
ing.  Talk-in  on  147. 855/. 255, 
146.52,  and  444. 97 5/. 449/ .975.  Call 
Dick  Franklin  W2EUF,  201-232- 
5955or  write  FOB  182f  WestfieidNJ 
07090. 

MILTON  Wl 
SEP  11 

The  Tri-County  ARC  W9MQB  will 
hold  its  2nd  annual  FaH-Fest  from  7 
AM  to  2  PM  outdoors  by  the  Black 
Hawk  Technical  College  between 
Janesville  and  Beloit.  Admission, 
$2,  Bring  your  own  tables,  Tatk-in  on 

144.85/145.45,  Tri-County  ARC,  PO 
Box  321,  Milton  Wt  53563. 

JOLIET IL 
SEP  11 

The  Bolingbrook  ARC  will  hold  its 
4th  ann  ual  Ham/Computerf  est  at  the 
Inwood  Recreation  Center  in  Joliet. 
Indoor  and  outdoor  displays,  with 
VEC  testing,  seminars,  dealers, 

guest  speakers.  Talk-in  on  147.33 
and  224.54.  Contact  Ed  Weinstein 
WD9AYR,  7511  Walnut,  Woodridge 
IL  605 1 7;  3 12-985-0527. 

BUTLER  PA 
SEP  11 

The  Butler  Hamfest  will  be  at  the 
Butler  Farm  Show  Grounds  from  9 
AM  to  4  PM.  Huge  outdoor  flea  mar- 
ket with  free  set-up,  Tables  and 


Space  indoors  for  vendors.  Food, 
prizes,  parking.  Contact  John 
Varfjen  K3HJH  174  Oak  Hills  Hts., 
Butter  PA  1600 1 ;  4 12-283-9403. 

LAPOflTE  IN 
SEP  11 

The  LaPorte  and  Michigan  City 
ARCs  will  hold  their  Summer  Ham- 
fest at  the  Fairgrounds.  Inside  ta~ 
bfes,  tailgating.  Talk-in  on  146,52. 
For  information  and  registration, 
contact  LaPorte  ARCt  PO  Box  30, 
LaPorte  fN  46350.  For  table  reserva- 
tions, contact  Tom  KAQZUM,  same 
address. 

LOS  ANGELES  CA 

SEP15-OCT2 

Special  event  station  W6LAF, 
sponsored  by  the  L.A.  Area  Council 
of  ARCs,  will  be  on  the  air  1700- 
0500  UTC  from  the  LA.  County  Fair, 
Suggested  frequencies:  3900. 7250, 
1 4250,  21 350, 28450  plus  two  meter 
packet  and  phone,  220  phone  and 
440  ATV  and  phone.  Announce- 
ments will  be  via  the  W6FXN  re- 
peater 145.460  and  the  LAACARC, 
For  embossed  certificate  with  the 
fair  logo  and  theme  "Making 
Tracks,"  send  QSL  and  45  cents  in 
stamps  to  W6LAF,  PO  Box  1770, 
CovinaCA  91722. 

SANTA  ROSA  CA 

SEP  17 

The  6th  annual  SCRA  Ham  Radio 
flea  market,  formerly  held  in  Se- 
bastopoi,  is  in  Santa  Rosa  this  year. 
Free  admission.  Tables,  $7  at  door, 
$5  in  advance,  VEC  exams,  exhibits, 
radio  clinic,  door  prizes,  auction. 
Sonoma  County  Radio  Amateurs, 
Inc. ,  Box  116,  Santa  Rosa  CA  95402. 

WICHITA  FALLS  TX 
SEP  17 

The  Wichita  ARS  will  have  a 
"Swap  Til  You  Drop"  Hamfest  from 
7  AM  to  6  PM.  Flea  market,  ex- 
hibitors, VEC  exams.  Tickets  $7  at 
door,  $6  in  advance.  WARS  Ham- 
fest, PO  Box  4363,  Wichita  Faffs  TX 
76308. 

BARRIE  ONTARIO 
SEP  17 

The  theme  of  the  Packet  Radio 
Symposium,  sponsored  by  Hex-9 
Barrie  ARC,  is  "Educate  for  88."  Ba- 
sic packet  operation.  Talk-in  on 
146.25/146.85  VE3LSR.  Inquire 
Hex-9  Group,  Box  254,  Barrse.  On- 
tario CANADA  L4M4T2.  $5  pre-reg- 
ister  via  packet  VE3FJB-1. 

NEW  KENSINGTON  PA 
SEP  18 

The  Skyview  ARS  K3MJW  Ham- 
fest wiil  feature  prizes  and  flea  mar- 
ket. Talk-in  on  146.04/.64.  Admis- 
sion $2.  For  more  information, 
contact  John  Thompson  WB3FYP, 
1014  Cable  Ave.,  Pittsburgh  PA 
15238;  412-828-5966 
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HADDONFJELD  NJ 
SEP  18 

The  South  Jersey  Radio  Associa- 
tion is  holding  their  40th  SJRA  Ham- 
fest from  8  AM  to  2  PM.  Admission, 
$3;  tailgating  or  table,  $5.  VEC  test- 
ing, door  prizes.  Talk-in  on  144.69/ 
145.29.  Contact  Alan  Sherman 
WB20EZ,  Hamf&st  Chairman,  609- 
768-8380  or  SJRA,  PO  Box  1026, 
Haddon  field  NJ  08033, 

OLD  WESTBURY  NY 
SEP  18 

The  LfMARC  ARRL  Long  Island 
Hamfair  will  be  at  the  NY  Institute 


of  Technology.  Tailgating  $5, 
admission  $3.  Non-hams  and  chil- 
dren free.  Talk-in  on  146.257.85. 
Call  Mark  Nadet  NK2Tt  516-796- 
2366. 

GOSHEN  NY 
SEP  24 

The  Orange  County  ARC  is  spon- 
soring its  3rd  HamfesL  $2  at  door, 
indoor  tables  $5  in  advance  or  $6  at 
door;  outdoor  space  $3  in  advance 
or  $4  at  door.  VEC  testing.  Talk-in  on 
146,760.  Call  914-564-0688  or  write 
Barbara  N2AWI,  RD  2  Box  44? \ 
Wafikilt  NY  12589. 


SANTA  FENM 
SEP  24 

The  Northern  New  Mexico  ARC 
Hamfest  will  feature  vendors,  tail- 
gate flea  market,  and  programs  for 
hams.  Admission,  $5.  Children  un- 
der 12,  $3.  Talk-in  on  146.22/.82. 
Contact  Clem  Burke  W5IXR,  Box  7$, 
Ojo  Sarco  NM  87550. 

LAKE  ISABELLA  CA 
SEP  24-25 

The  Bonnet  Brigade,  ladies' 
auxiliary  of  SimE  Settlers  ARC,  will 
operate  WA60HX  24/1 500  UTC  to  25/ 
1 900  UTC  as  part  of  their  1  st  annual 


Reunion  Raid-  HF  freq,  are:  14288, 
7233,  and  3888  kHz.  The  YL-only 
station  will  GSL  contacts  with  specially 
designed  cards.  QSLs  via  WASOHX. 

ANTIOCH  CA 
SEP  24-25 

The  Delta  ARC  will  operate  KA6SIP 
to  celebrate  the  Antioch  Rivertown 
Jamboree.  Frequencies;  SSB, 

7.260,  14.360,  21.360;  10  meter 
Novice  28,360;  FM,  146.540/S;  and 
packet  145.01.  For  commemorative 
QSL,  send  QSL  and  #10  env.  to  Tom 

Deeble  KA6SIP,  2224  Carmei  a, 
Pittsburg  CA  94565, 


OS* 


The  Most  Used 
Accessory  in 
Any  Station 


The  QSYer's  efforttess,  lightning-fast  frequency  selection 

opens  up  your  rig  to  its  Full  potential.  Whether  you 're  con- 
testing, OXing,  rag-chewing,  or  mobiling— you'll  do  it  bet- 
ter faster,  and  easier— and  have  more  fun— with  a  QSYer. 

Order  the  KW-QSYter  for  the  Kenwood  940,  440,  140,  711 
end  &\  1 ;  the  757  QSter  for  the  FT-757GX;  the  757-11  QSter 
for  the  FT757GXN  ■  the  757  QSter  for  the  FT-767GX;  the 
747  OS  tor  for  the  FT-747GX-  or  the  735  QStor  for  the  IC-735. 
(Kenwood  rigs  must  have  the  appropriate  Kenwood  IC-10 
or  JF-10  interlace  installed) 

Still  only  $89.50  plus  $2,50  S&H  (Visa/MC  accepted)  from; 


Stone  Mountain  Engineering  Company 

Bo*  1573  •  Stone  Mountain.  GA  30086 

404  879-0241 


CIRCLE  347  ON  REAPER  SERVICE  CARD 


NO  VEX 


DM4061    Dip  Meter  every  ham  needs  one 


A   ntuit    For   every    ham    shack    -  check    coils,    tan  Is    circuits, 
antennas,     use   as   RF    generator  *  internal     modulation.     Look 
for    harmonks.     1.5   -  25D   MHi  6  plue,-Sn  eoite. 
only  179.95  +    S4  S&H 


SWR-3P   SWR/Power/Field    Strength 

*  Measures    outpui/SWR, 
while    on   the   air 

..     ■     10   &.    100    watt    SCiJrS 

■  i.?io   1-50  MHi 

■  SO   239  conecions 

*  5"   whip   antenna 
only  »19.95  +S4    S&H 


PM330   RF    Power  Meter/ Dummy   Load 


only  $99.95  +    $4  S&H 


l.ft   to   500   MHz 

50  ohms   "NT 
5/20/120    watt    ranges 
measures    your    HF  Sl 
HT   power    ompur 


FC5250  Counter  kpow  your  t&nsinit  frequency 

*  10    Hz    lo    150    MHz 

*  7  dig  lis 

■  Ate u rats     10    *l    COunt 
•>  Gate    times    I    or  5  sec. 

*  HF  &    VHF    inputs 
1  Ea  eel  tent    for   audio 

■  AC   power    adapter    PA.9P 
included 

only  $129.95  +    $4  S&H 


Orders:  80f>368"3270 


Local    Si    iech   info 
fl»-&M-3WiP 


Electronic  Equipment  Bank 

5I6S   Mill   St.   NE,  Vienna,    VA   22 ISO 

ijjyii   rcurmtni   from   Wuhinjion,  DC] 


■ 
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VOLUME  TOW  ;iPEED 


▲   /4e£  S extern*.  ▲ 

"  INTRODUCES 

THE  Ofifo  'fcey&t 

OFFERING 


f-fitimt. 


*   BUILT-IN  SPEAKER         *-   BATTERY  OPERATED 

f   OPTO  ISOLATED  OUTPUT  WITH  NO  MECHANICAL  T/R 

SWITCHING 

*■   REVERSE  POLARITY  PROTECTION 

p*   SELF  COMPLETI NG  OOTS  AND  DASHES 

*     POWER  LOGIC    LED  INDICATES  KEYING 

AND  BATTERY  STATUS 
OUR  WARRANTY  JS  THE  BEST  IN  THE  BUSINESS:  All  products  guaranteed  for  1  year  under  our 
ZERO  CUSTOMER  COST  warranty.  No  charge  lor  shipping  and  repairs, 


SPECIAL  QQQ99 
INTRO:     fOViXX 

S&H  $3  -  COD'S  ADDITIONAL  $2 


/icl  Stf&ZemL    ♦  E814I   965-5937 

RD1    BOX  83;  WILCOX.PA  15870 


CIRCLE  336  ON  READER  SERVICE  CARD 
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Affordable  Packet 


TINY-2  is  our  new  low-cost  high- 
performance  standard  for  packet  con- 
trollers. Thousands  already  in  use, 
worldwide  A  perfect  beginner's  unit. 

Complete,  wired  SI  1Q  95 
and  tested,  only 


mmpif 


119.' 


BENEFITS  and  features  of  both  units: 

□  Conveniently  portable  size,  5x7f/  at 
only  18  oz. ! 

□  Tiny  enough  for  briefcase/portable  yet 
large  enough  for  easy  experimenta- 
tion or  repair, 

□  1-year  limited  warranty,  excellent 
customer  support 

D  RS-232  and  TTL  compatible — all 

connectors  supplied. 
D  Latest  AX. 2  5  software, 

TCP/IP  (KISS) 


MICROF0WER-2  is  our  remarkably 
compact,  18-ounce  unit  using  upgraded 
TAPR  TNC-2  technology  that  requires 
less  than  40  mil liampsf  For  very  portable 
operation,  solar  or  battery,  you  need  not 
pay  more  for  a  TNC  that  s  about  the  size 
of  your  HT!  Was  $  179S5,  $-|  ffQ  95 

now  at  a  tow 


159; 


module  included. 


Plet 


Pac-Comm 


□  Fully  compatible  with  ROSE  &  NET/ 
ROM  EPROMs. 

□  32 K  RAM,  32K  ROM,  4.9  mHz  CPU 

□  Xtai  controlled  modem,  compatible 
with  use  on  10m  HF/VHF/UHF. 
TO  ORDER,  toll-free  with  major 
charge  card,  call 1-800-223-3511 

Technical  support  line; 
813-874-2980 


3652  West  Cypress  St,  Tampa  FL  33607 

Please  send:  □  Tiny  2    □  MicroPower-2    □  TNC220  info.    □  FREE  Packet  Catalog 


Name 


f.ati 


Address 


City 


State 


Zip 


Card  Number 


Exp.  Date 


Money  Back  Guarantee,  Add  S3-  shipping/handling  per  order,  FL  addresses  add  6% 

Major  Credit  Card:  give  n  um  her,  exptra  tton  and  sign  ature.     FA  X.-  813  -8  72-8696 


CIRCLE  1S2  ON  READER  SERVICE  CARD 
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Virginia  Hamfests 

Gathersburg 

Virginia  Beach 


Super  Fall  Values 


ege 


New  Hamshire  Manifests 
Boxboro 


hy-gain 

PACKAGE 
DEALS 

SELECT  THE 

TOWER,  ROTOR 

AND 

TOWER 

ACCESSORIES 

GET  THE 

ANTENNA 

FREE 

SAVE  UP  TO 
$900 + 

SEE  THE  HY-GAJN  AD  FOR 
DETAILS.  CALL  FOR  OUR 
LOW  QUOTES.  SOME 
RESTRICTIONS  APPLY. 


t  Saving  based  on  Hy  Gain  suggested 
list  price.  Sped s J  good  for  orders  pis ced 
from  1  September  1 96fi  to  31  October 
1988.  Free  Shipping  on  items  shipped 
directly  from  Hy-Gain. 


1278  TNC  PACKAGE  DEAL 
$239.95 

includes 
1 284  Starter  Package 
UPS  Brown  Shipping 


Kantronics 


KAM  PACKAGE  DEAL 

$336.95 

includes 
KAM  Terminal  Unit 

Kanlerm  PC 
UPS  Brown  Shipping 


?COM 

IC781 

PACKAGE  DEAL 
$5995.95 

includes 

ICOM  781  HF  Transceiver 

UPS  Brown  Shipping 

Your  Choice  of  a 

SM10  Desk  Mic 

or 

SP2Q  Deluxe  Speaker 

NEW  PRODUCTS 

Call  for  Quotes 

IC32AT  Dual  Band  Handheld 

IC2GAT  2mfc  7Watt  Handheld 

IC4GAT  440MHz  Handheld 

IC3210  Dual  Band  Mobile 

IC228A/H  2m  Mobile  25/45W 

dconceptr 

CALL  FOR  DISCOUNTS 

Model  Band  IN-Out     List 

2-23  2m  2-30    $112 

2-217  2m  2-170    299 

2-117  2m  10-170    299 

2-417  2m  45-170    299 

3-22  220  2-20       112 

3-211  220  2-110    299 

Q  Unarco-Rohn 

BEAT  THE  WINTER 

CALL  FOR  OUR 

PACKAGE  DEALS 

25G,  45G  and  BX  Towers 
Buy  the  Antenna  and  Rotor  and 

save 


KENWOOD 


TS140 


PACKAGE  DEAL 

includes 

TS140  HF  Transceiver 

Astron  RS20A  Power  Supply 

UPS  Brown  Shipping 

EGE  One  Year  Extended 

Warranty 

TS440AT 


PACKAGE  DEAL 
$1379.95 

includes 

TS440AT  HF  Transceiver 

MC80  Desk  Mic 

Astron  RS20A  Power  Supply 

UPS  Brown  Shipping 

EGE  One  Year  Extended 

Warranty 


irar 

TEN-TEC 


PARAGON 

PACKAGE  DEAL 
$2245.00 

includes 

585  Paragon 

NEW  961  Power  Supply 

705  Desk  Mic 

UPS  Brown  Shipping 


FT726R 


OSCAR  SPECIAL 
$1079.95 

includes 

FT726R  2m  Transceiver 

MH1B8  Hand  Mic 

430  UHF  Module 

SU726  Duplex  Unit 

UPS  Brown  Shipping 

FT736R 

$1749.95 


includes 

FT736R  Transceiver 
220  MHz  Module 
MH1B8  Hand  Mic 

UPS  Brown  Shipping 


cushcraft 


CORPORATION 


A3  10-15-20m  beam $249.95 

A4S  4  Element  HF  beam  344,95 

AP8  10-&0m  vertical 153.95 

ARX2B  2m  Ringo 40.95 

R4  Vertical  4  Band  249.95 

FOR  OSCAR 

AOP1  Oscar  Pack 159,95 

416TB  16  ele  435MHz..  66.95 
A14410T  10  ele  144MHz  56.95 
A14420T  20  ele  144MHz  80.50 
A14TMB  Stacking  Kit .....  27.95 


CLOSEOUT 

ALR72T 
440  MHz  MOBILE 


Orders  &  Quotes  Toll  Free  800-444-4799 


Pricea  are  aubject  to  change  without  notice  or  obligation 


1988  Buyers 

Guide/Catalog 

Available-Send  $1 


EGE  VIRGINIA 

14803  Build  America  Drive,  Bldg  B 
Woodbridge,  Virginia  22191 
Information;  (703)  643-1063 
Service  Oept:  (703)  494-8750 
Fax;  (703)  494-3679 

Store  Hours:   M  -  F  10-6;  Sat:  10-4 
Order  Hours:  M  -  F  9-7;     Sat:  10-4 


EGE  MEW  ENGLAND 

8  Stiles  Road 

Salem,  New  Hamshire  03079 
New  England  (NH  Included) 
Toll  Free:  800-444-0047 

Info  &  Service:  (603)  898-3750 

Store  Hours:  MTuWF:   10-5 
Th:  12-8;    Sat:  10-4 


wsr 


Our  Aaaocfale  store: 

Lacombe  Distributors 
Davis  &  Jackson  Road 
P.O.  Box  293 

Laoombe,  Louis  iana  70445 
Phone:  (504}  Baa^5355 


CIRCLE  133  ON  READER  SERVICE  CARD 


A  high  "performance  HF  rig... 
with  a  great  receiver  and  full-power 
transmitter  Light  in  weight  and  km 
in  price. 

This  is  Yaesus  FT747GX. 

Whether  you're  a  novice  or  a 
veteran,  it's  a  great  way  to  start.  And 
a  great  way  to  go. 

DX  ready.  The  747  packs  a  full 
100 -watt  RF  punch  on  160  to  10 
meters,  with  continuous  receive  from 
100  kHz  to  30  MHz. 

And  its  control  panel  is  refresh- 
ingly simple.  So  you  can  hop  around 
the  band  fast  to  nail  those  DX  stations. 
While  other  guys  are  warming  up 
their  amplifiers,  vou  can  be  working 
the  DX! 

Multimode  versatility.  The 
FT-747GX  is  ready  to  go  on  LSB,  USB, 
C\V,  and  AM.  With  provision  for  the 
FM  747  FM  unit- great  for  watching 
10-meter  repeaters. 


You  gel  20  memories  to  store 
frequency  and  mode.  Dual  VFOs 
with  split  frequency  operation  for 
DX-pedition  work.  And  manual  band 
scan  plus  auto-resume  memory  scan 
via  the  microphone  up/down  buttons. 

Great  receiver.  Utilizing  a 
directly-driven  mixer,  the  FT-747GX 
receiver  features  superb  overload 
protection.  You  also  get  factory- 
installed  narrow  OK  and  AM  filters. 
A  one-touch  noise  hlanker.  All-mode 
squelch.  RIT.  And  a  20-dB  attenuator 
fbr  local  QSOs, 

Lightweight  construction. 
Housed  in  a  metallized  high-impact 
plastic  case,  the  FT  747GX  weighs 
in  at  about  7H pounds !  With  the  loud- 
speaker mounted  on  the  front  panel 
for  maximum  audio  transfer.  And 
internal  heatsinking  for  the  trans- 
mitter rated  at  full  power  for  FM. 
packet,  RTTY,  SSTV;  and  AMTOR  when 


used  with  a  heavy-duty  power  supply. 

Available  options*  FC-1000  or 
FC-757AT Automatic  Antenna  Timers. 
FL-7000  500-watt  Automatic,  Solid 
State  Linear  Amplifier.  TCXO  747 
Tfe m pera tu re ^Co m  pensated  Crys tal 
Oscillator  FAS-1-4R  Remote  Antenna 
Selector.  FRB-757  Amplifier  Relay 
Box.  FP-700  Standard  Power  Supply. 
FP  757HD  Heavy  But  v  Power  Supply 
MMB-38  Mobile  Mounting  Bracket. 

Discover  the  price/performance 
leader.  Check  oul  Yaesu s  low-cost 
FT-747GX  at  your  Yaesu  dealer  today 
Because  now  Yaesu  puts  priceless 
DX  into  your  price  range, 

fcesu  USA  17210  Edwards  Ftoad,  Gerritos,  G49OT1 H 

.  213  i  404-2700.  Repair  Service:  (213 )  404  4884. 

PartST  (213)  104  4.S47  Prices  and  specifications 

subjrfi  to  chaw  withoul  notice. 


CIRCLE  16S  ON  READER  SERVICE  CARD 


Fill  your  logbook. 
Without  emptying  your  pocketbook 
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.  pacesetter  in  Amateur  Radio 
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Kenwood  brings  you  a  wide  range 
of  220  MHz  gear  designed  for  every 
need.  Choose  from  two  types  of  mobile 
and  two  types  of  HI  The  TH-315 A  is  a 


TH-315A 

Fall-featured 
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TH-31S* 
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full-featured  HT  covering  220-225 
MHz.  Ten  memory  channels  and  2,5 
watts  of  power.  ( 5  W  with  PB-1  or 
12  V  DC)  Uses  the  same  accessories  as 
theTH-215A  for  2  meters  orTH-415A 
440  MHz.  For  truly  "pocket  portability." 
choose  theTH-31BXa  thumb-wheef 
programmable,  1  watt  unit.  For  mobile 
useT  select  the  TM-321A  or TM-3530A* 


TM-321A 

Compact  mobile 
transceiver 
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The  TM-321A  is  the  25  W,  220  MHz, 
14-memory  version  of  the  super  popular, 
super  compact  TM-221A.  The  25-watt 
TM-3530A  has  23  memories,  a  15  tele- 
phone number  memory  and  auto  dialer. 
Direct  keyboard  frequency  entry  and 
front  panel  DTMF  pad  enhances  oper- 
ating convenience.  Novice  to  Amateur 
Extra,  these  transceivers  will  put 
everyone  on  the  air  "Kenwood  Style"! 

TH-31BT/31A 

Pocket-held  HT 
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TM-3530A 

Full-featured  mobile  transceiver 


The  TM-321A  comes  with  16-key  DTMFmic. 

A  complete  line  of  accessories  is  available  for  all  models. 

Complete  service  manuals  are  available  iowsll  Kenwood  transceivers  and  most  accessories 
Specifications  and  prices  Are  subject  to  change  wtthout  notice  or  obligation 


KENWOOD 

KENWOOD  U.SA  CORPORATION 

2201 E.  Dominguez  St..  Long  Beach.  CA 90810 
PO.  Box  22745.  Long  Beach.  CA  90801-5745 


